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Look what you get! 


StKiixlllHr* ieoiK provide push- 
hutlnn jrccss to ftcgucntly u'sed 
comiti^iiids 

Objeft Inspeciors Id you click 
ort any object to reveal 
or change its propcrlicjs. 

Iksktop I'oldcrs or^gani^e tables, 
Toms. rcp{>n-s, iiitd queries 

Vkiiuul rurm and Report 
UcHigRers arc drawing tools that 
rival grjiphics packages 


Style Sheets ofTer instant 
formats and Ids yt>u save 
your own templates 

Gdipbk’sil CJiuery By KxBmple 
lets you get answers to questions 
quickly and easily 

Productivity Experts show 
you the easiest way to complete 
any task 

Muttipib data fcirniuls use data 
hum Psradox for DOS 
and Windows. dBASE and 
FoxPro tables 


Inslanl SQl. connGclivity 
for upsi/ing to client/server 
applications 

Workgroup llcsklup to share 
lahEcs. queries, and complete 
applicaiiorts with ttthers 

ObJeetPAL programming 
lunguage makes it easy to create 
Windows and client/server 
applications 



Windows—using standardized 
training and familiar applications. 

Upsize to client/server with 
instant SI|L connectivity 

Instant plug-in connectivity to pop¬ 
ular SQL servers like Borland 
InterBase,® Sybase/MS,® and 
Oracle give you immediate 
client/server capability. So, 
as your information needs 
grow, Paradox lets you 
“upsize” your familiar desk¬ 
top and network applica¬ 
tions, while maintaining the 
familiar, easy-to-use look 
and feel. And Paradox is 
also the only database with 


a Workgroup Desktop, allowing 
you to send tables, query results, 
or even complete applications to 
anyone, anytime, anywhere in the 
world. No wonder more client/ 
server applications already use 
Paradox than any other PC database. 


The future is buiit in 

No other Windows database makes 
so many powerful features so 
instantly accessible. And with its 
unique object-oriented design, 
Paradox for Windows can handle all 
your expanding information needs, 
now and in the future. 

For power, ease of use and 
complete connectivity, Paradox 
works for you, and for corporations 
everywhere. Get Paradox today, 
and you’ll .see why it’s the world’s 
#1 selling database. 

Borland 

The Upsizing Company 


Paradox is the best Windows database 

1 Paradox 

Access 

Visual data modeling far 
forms and reports 
Object-oriented 
development environment 

Yes 

No 

Yes 

No 

Supports SQL pass*through 

Yes 

No 

Built-in workgroup support 

Yes 

No 

Complete Paradox and 
dBASE file supporl 

Yes 

No 













































































Get a look at the #1 selling 
database in die world 


Real tools for 
the real world 

Every day, people like you are 
putting Paradox® for Windows 
to work, and accomplishing a 
variety of tasks in record time. 
That’s because no other 
Windows database gives you 
this much control of your infor¬ 
mation, and makes it so easy to 
use. Whether you’re managing 
customer mailings, coordinating 
inventories, shipping orders, 
tracking reservations, or 
providing secure desktop 
access to corporate data, 
Paradox helps you get the 
job done fast. 


Database power starts 
with ease-of-use 

Paradox is easy to use. It was 
the first PC database to intro¬ 
duce graphical Query By 
Example to help you get the 
answers you need from your 
database quickly and easily. But 
while Paradox is easy for even 
novice users to use, there’s no 
limit to its power for application 
development. With ObjectPAL,” 
the powerfuLobJect-oriented 


programming language in¬ 
cluded, developers can quickly 
create full-blown Windows 
applications. 

All the data Is 
at year command 

Only Paradox for Windows gives 
you seamless access to all the 
most popular database formats 
— Paradox for DOS and 
Windows, dBASE,* and FoxPro. 
That means you can use all the 
data available to you. 
Even on a network with 
both DOS and Windows 
users. It’s the easiest way 
to make the transition to 



















Paradox 


works 


for more 


Fortune 500 


companies 


than any 


Whether you re a computer novice, 


Other 


datahase 


an experienced power user or even a 
client! server developer, Paradox for 
Windows is the easiest way to access, 
manage, and present the business 


information you need. 








Get Paradox for Windows today, 

and take advantage of - 
our special no-risk offer f| 


Borland 

Paradox 

kL'EutiiJtwiI nuife 


uestions asked money-back guarantee! 


Cal 1-800-338-11464, ext. 3852 

In Canada, call 1-800461-3327. For automated FastFax 1-800-408-0001 
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Fast? Economic? 
Compact? 

Drive Olivetti 
Ink-Jet Printers. 



JP 450, The top performer. 



Olivetti, the world's No. 3 bubble inkjet 
printers producer, presents its tip^toppers: 
the JP 5(), JP 360 and JP 450. Three enhanced 
PCL3 printers coming with 
30 resident fonts 
in 29 symbol 
sets plus 25 


Traniform the 
JP3«0ortlieJP4S0 
into a colour printer 
vrith the Color fCit. 


Bitstream Truetype fonts for Windows. 
The JP 5(] is the ideal solution for discerning 
notebook users. The JP 360 and JP 45( J 


exclusive "Ink-Jet Refilling System" which 
lets you substitute only the ink cartridge 
rather than the entire printing head, 
allows the cost-pxfr^page to be cut by 
about 4(J>rj as compared to tradition¬ 
al monochrome inkjet printers. 


JP 50, the truly portable printer. 

niX)g.,3f)x 13x6 
cm; optional 80-page Ni- 
Cdor 140-pagc Ni-MH 
battery pack, car adapter, 
universal power supply, 




and fast charger. This is the JP 5(J, the only 
printer in the world that also operates 
^ * with common batteries. The quality 


Included In the price, 2S Bitstream 
TrueType fonts. It*s another advantage 
of Olivetti Bubble Ink-Jet printers. 


10 comiTion batteries: 

the JP 50 ensures printing autonomy 

this way, too. 


and functionality of a desktop ink¬ 
jet printer in less space than the si/e 
^ of a sheet of A4 paper; 3(XJ dpi, I fX) 
cps both in LQ and in Economy Mtxie, 1,7 
ppm throughput and integrated ASF. The 
answer, in a nutshell, for the businessman 
on the go. To top ail of this off, it comes in 
a choice of different colours so that you 
can match it up with your notebcx^k. 
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JP 360, The lowest running cost. 



JP 360, the lowest running cost on the 

market. If you're looking for price/ 
performance excellence, the printer for 
you is the JP 36(X The InkJet Refilling 
System allows you to save about 40 % in 
comparison to other ink-jets: something 
that will be appreciated by those who 
work in small offices or at home. 

In addition to this important feature 
you can reckon with a 70 pages 
integrated ASF, a 3 ppm 
throughput, two print 
speeds (120 cps in LQ 

The Ink^J^et ReffNing 
a^n Olivetti exclusive patent. 


JP 50* The truly portable printer. 

mode, 180 cps in Draft). Last, but not 
least, the JP 360 can rapidly turn - in a 
few seconds - into a colour printer, simply 
by purchasing the Color Kit. 

JP 450 : everything you could ask for 

in a printer. Buying the Color Kit, 
you can replace the monochrome 
printing head with a trichrome 
one to produce colour printouts of 
exceptional quality. And at twice the 
speed of the other printers on the 
market, thanks to the bi-directional 
printing. But don't let this option 
dazzle your eyes to the JP 450's 

Circle 515 on Inquiry Card, 


450's brilliant performance in black 
and white: three printing modes, ultra- 
flexible paper-feeder (up to 3 individual 


'^chnicaJ Features 


JP SO 

JP36D 

JP4S0 

Max resolution (dpi) 

300 

300 

600x300 

Max speed (cps) 

100 

ItO 

400 

cps in LQ mode 

100 

120 

160 

ASF capacity 

IS 

TO 

ISO 

True type scalable fonts 

25 

25 

25 

Resident fonts 

30 

30 

30 

Page per min. (max) 


3 

5 

Bepansion slot 

- 

1 

1 

Colour preset 

- 

X 

X 


paper handlers, printouts in different 
paper weights and sizes) and the 5 ppm 
throughput that makes it the top 
performer in its classw 

oliuelli 



J 


All brands and trademarks are the property of respective owners. 







































Cover Story 


Reviews 


BVTE 

JUNK IWW VOI-.I9, NO.fe 


News & Views 


CJROUPWARE 

Desktop Conferencing 

Takes Off.24 

Although not as flashy as full-length 
feature films on CD-ROM or 3-D virtual 
reality, desktop conferencing applications 
can save you time and money. 

ETIIERNETT NE'rWORKINCJ 

Switching Hubs Get Their Due.28 

Somewhat overshadowed by ATM 
products, Ethernet switching hubs are 
now getting the respect they deserve. 

I^MC’IA STAN OAR IXS 

The Memory-Card Manager 
Grows Up.32 

The committee works on a new PCMCIA 
standard that will add bus mastering, a 
32-bit data path, and 3.3-V operation. 

NETWORK BAOKIJP 

Vendors Work to Cure 
Incompatibility Blues.32 

Backup software and hardware vendors 
hope that a new standard, the System 
Independent Data Format, will make 
incompatibility problems obsolete. 

SY.S I’EM SOFTWARE 
STRATKOY 

OS/2 On the PowerPC Slated 
for This Year.33 

By year-end, IBM plans to release its 
first Microkernel-based Workplace OS 
product for the PowerPC, which is, in 
essence, OS/2 running on the PowerPC. 

PDAS 

Users: Give Us Connected PDAs 
with PCMCIA.34 

BYTE interviewed and surveyed about 
.30 current or fonner PDA users and 
came up with a IO-|X)int wish list for 
next-generation PDAs. 

APPI.IOATIONS 
DEV I *;i .OPM ENT 

Options for Notes Developers 
to Improve.40 

Developers frustrated by a limited 
number of visual-programming tot)ls 
should see a change this summer. 

NEW I’-RODUCTS 

What'S New.288 

IntcrActive Communicator talks back, 
HotDocs automates document creation, 
and more. 


NEW PROCTESSORS 



80x86 Wars 74 

BY TOM R. HALFHIU. The Intel-based 
80x86 continues to dominate the desktop, 
and it will likely continue with 
anticipated introduction of 
from Intel and its competitors. 

NexGen Nx586 Straddles the 
RISC/CISC Divide—76 
BYTE Lab Benchmarks the Rrst P54C 
Systems—82 
An 80x86-Compatjble 
PowerPC?—86 




SPECIAL REPORT: DISTRIBUTED COMPUTING 


DCE: Building the Distributed Future 125 

BY MICHAEL D. MILLIKIN The Distributed Computing 
Environment standard provides the services to make 
distributed computing manageable, multiplatform, and 
transparent to u.sers. 


Distributing Data 139 

BY JANE RICHTER Although complex, businesses arc 
relying more and more on distributed databa.ses. 

Managing Storage 153 

BY ANDY REINHARDT How do you get the mo.sl 
recent, important data where it is needed in a di.stributcd 
environment? 

Distributed and Secure 165 

BY RUSSELL KAY Securing distributed systems starts 
w'ith controlling acce.ss. 

The Changing World of EIS 183 

BY KAREN WATTERSON The role of EIS in a distributed 
envimnment is uncertain. 

Remote Connections 197 

BY MICHAEL NADEAU Access, performance, and data 
integrity arc .some of the i.ssues of connecting remote clients. 

Distributed-Computing Resource Guide 206 


Features 



C'D-ROIVi 

The Fine Art of CD-ROM Publishing 47 

BY DICK FOUNTAIN The electronic version of the 
National Gallery collection demonstrates how traditional 
material can be adapted to new publishing media. 


PROCESSORS 

Multimedia Powerhouse 57 

BY KARL M. GUTTAG The designer of the TT MVP discusses the 
multimedia functions that drove the design of the chip. 


PRODUCTS 

1994 Readers’ Choice Awards 65 

BYTE readers separate the best from the rest. 



State of the Art 


INTERNATIONA! jyiA'nON 

Software Goes Global 90 

BY RUSSEIX KAY 

U.S, .software developers scramble 

for a piece of the international pie. 



^ RYXE JUNE 1094 

















































































Opinions 


OKSKTOP SV5STRMS 

Power to tite New Macs 209 

BYTQMTHOMPSO^ 

Affordable Power Macs run old 680x0 software 
surprisingly well. The new Macs save Lheir 
performance punch for u small but growing 
number of programs compiled for the PowerPC 601 
processor. 

cmoiip s;ontiOUi_CiRs 

Scheduling Across the Enterpfise 216 

BY BEN SMITH AND HOWARD EGLOWSTEIN 
Group-scheduling software relieves some of 
the tedium and frustration of corporate wide 
scheduling by accessing the combined 
calendars of all the people across an organization. 
The BYTE Lab evaluates six cross-platform 
schedulers. 

NETWORKS 

Plug-and-Ck) File Server 227 

BY BRUCE DAWSON 

As simple to use as an appliance, the FAServer 
4(K) is a fast, affordable NFS file server for 
TCP/IP networks. 

COM M U N tC AT tON S 

Dial-Up Networking 233 

BY BRUCE DAWSON 

Telebit's NetBlazer remote routera enable 
telecommuting. The NetBlazer PNl, a small 
Elbe met router with a built-in V32bis mtxlem, 
supports IP, IPX, and Apple EthemcL 
protocols. 


BUSINESS SOFTWARE 

Forecasting the Future 237 

BY GEORGE STEWART 
Business forecasting software predicts Future 
trends—sales projections, inventory levels, energy 
usage—by incor|5oratmg traditional forecasting 
methods. The four pmgrams reviewed here guide 
businesspeople through a forecasting session and 
genenitc accessible repoits and graphs. 

OPERATJNCj svstbms 

Novell’s Newest DOS 241 

BY TERJE MATHISEN 

Is Novell DOS 7 a better DOS than Microsoft'.s? 


ETHERNET ADAPTERS 

Lab Report: 246 

G6 Etfiemet Adapters 

We test Ethernet NTCs, PCMCIA cards, and 
parallel-port adapters to find the best networking 
hardware for desktop and mobile applications. 

Best 164>it NlCs—248 
Hassle-Free NiCs—248 
How We Tested—250 

Best PCMCIA 
Cards—252 

Best Portable 
Ethernet 
Adapters—257 

Honorable 
Mentions—258 
Dubious 
Achievements— 

258 



Core Technologies 


UPi_rs 



Transtxirder Ups 

and Traps 93 

BY L. CHRIS MILLER 
A look at the many technical issues 
and problems involved in moving 
software. 

Observing the Conventions—96 

Crossing the Cultural 
Boundary 107 

BY KHMIYO NAKAKOJl 
Cultural factors impinge on 
software design. 


Developing Software 
Overseas 113 

BY EDWARD YOUR DON 
The developing countries are also 
developing competitive software 
industries. 

Quality: Tlie Hidden Offshore 
Advantage—114 
Software in Russia—118 


PoweiPC 604 Weighs In.205 

EY BOB RYAN AND TOM 
THOMPSON IBM and Motorola's 
latest CPU outperfonns the Pentium. 

OPERAl'INO SVS'IT:MS 

Retrofitting 05/2 for SMP. ..267 

BY MICHAEL S. KOGAN Anew 
OS/2 will exploit symmetric 
multiprocessing hardware. 

NETWORKS 

From Here to There...271 

BY BEN SMITH A look at the 
growing popularity of the Point-to- 
Point Protocol. 

PROCS RAMMING 

Port Mae Applications to 
the PowerPC___..273 

BY RICK GREHAN Apple finds a 
way to ease the task of moving 
programs over to the Power Mac. 


Poumelle: 

A Pentium Is Sounded Out...277 

BY JERRY POURNELLE 
Sound boards clash with hard drive 
conftolleni on new Pentium system. 

Books and CD-ROMs: 

Levels of Secrecy.......41 

BY RICK GREHAN, TOM 
THOMPSON, RAYMOND GA c6tE, 
AND SCOTT WALLACE 
A look at cryptography, Marvin 
Minsky on CD-ROM, “plugs,” and 
the visualization of scientific data. 

Comitteitlary: 

Think Multi platform.344 

BY RAYMOND GACdrf. 

A software engineer's perspective 
of multiplatform applications 
development. 


Editorial.....9 

BY DENNIS ALLEN 

Letters.....18 


PowerPCs, the legality of E-mail 
contracts, a data-highway reality 
check, and Chicago's effect on 
software development. 

Reader Survey...276 


READER SERVICE 

Editorial Index by Company Ml 

Alphabetical Index to Advertisers 338 

Index to Advertisers by 
Prtxluct Category 340 

Inquiiy Reply Cards: 

SUYER^S GUIIK 297 

Mail Order 

Hardware/Software Showciise 
Buyer’s Mart 


PROGRAM USUNGS 

FrtJits BIX: Join ■'lisiings/frombyteb4” 
and select the appropriate subarea (ijC., 
“jiin94”ji. 

From the !JUNBT:ftp to Bp.uu.neL, log 
on as ‘^anonymous,” and enter your user 
ID as your password, Type 
“cd/publLshed/byte'’ and type ‘*DIR.” 
Files appear in subdirectories by month. 

From the BYTE BBS at t2fKF'J600 bps: 
Dial (603) 924-9R20 ajid follow the 
instructions at the prompt. 


BYTE (ISSN 0360-S^) Is pubtistiad montniy by 
^Or3W-l-HL Inc U.S- ram par yaar. 

In Carada and Mcndco.^ .$34.95 per year. European sur- 
fjiQe mei $S0, almndil $at]. NonvEuro^ 

pear subscriptions. S60 surface mail or 985 airmol. Ail 
are payable b U-S. hjndi& thal can 
be drawn on a U.S. bank. Single copies $3.50 m Itie 
y.S., $4.50 in EdUbivlal. Clicula^ 

Ikjfi, and Advertising Offices; Oie PhowiK Mi Lane, Pe- 
teit»roiigb, NH D345B. Sacond-dass poslagg paid al 
Psiertnnouph, NH, and addilicnal mailing 
Posla^ paiit al Winnipeg. Manitoba. Canada Post In- 
tematonal PubfcalioosMail Piwluct Sates Agreement 
Mo. 246492. Raglstei^ for GST as McGraw-Hill. Inc., 
GST t1230756f73. Pititecf in Itie Urkted Slelee el Amsr- 
ica. Paslma&tsr: Sand addtass changes and Fulfill- 
questions to BYTE Subscriptiora, P .0, Box 5B5t, 
higtiletCMWi, NJ 08520. 


COVER IMAGt EARL KELENV (& 1994 


JUNK 1994 B VTE: S 










































Contents by Platform 


Index 


BVTE 


DOS/WINDOWS 
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Decision___...._...3B 
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MS-DOS. 

Options for Notes Developers 
to Improve .40 

Motes developers take heart This sum^ 
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ronment for developing graphical from 
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Forecasting the Future.237 
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Sounded Out....277 
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for 19S4......33 
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neLbased Workplace OS product for the 
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A new version of OS/2 support.^ 80xfi6- 
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The Fine Ait cf CD-ROM 
Publishing.......47 

With its use of animatious and a Nation¬ 
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voice, Microsoft's Art Gallery CD- 
ROM for the Mac and Windows takes 
you on a tour of the National Gallery in 
London. 
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Switching Hubs Get 

Their Due...,....28 

Elhemel switching hubs are finally com¬ 
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Vendors Work to Cure 
litcom patibilfty Blues--32 

A new slandanj. called System-Indepen. 
dent Data Formal promises to make net¬ 
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thing of the past . 

Special Report; Distributed 
Computing _____. .121 

llie articles in this special section focus 
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Distributed Computing Environmem 
standard, distributed databases, storage 
mauageiiienl security, remote connec¬ 
tions, and decision-support tools. The 
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Plug-and-Go File Server......227 

Network Appliance’s FA.ServeT is a f;tst, 
affordable, stand-alone NFS file server 
tlief seasy to in.stall and administer. It 
may be loo fast for slower chenls. 

Dial-Up Networking.233 

The NctBlazer PNI remote n>uier gives 
you on-demand muling over PSTN as 
well as leased lines. It provides inexpen¬ 
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Apple Ethernet protocols. 

Lab Report; €6 Bhemet 
Adapters.................246 
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best network adapters in each lechnolo^ 
gy class— NIC, PCMCIA, and parallel- 
port—^for speed and ease of irtslallalian 
and use on the network. 

From Here to There __..271 

The Poinl-to-Poinl Protocol is gaining iu 
popularity. Based on the HDLC slmc- 
tujie (an internationally adopted ISO 
standard), PPP can cany several differ¬ 
ent protocols simultaneously. 11 can be 
used to extend a l^AN to a rentotc de¬ 
vice, to connect to distant segments 
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different LANs together (by means 
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REMOVABLE OPTICAL DISK SYSTEM 

8 MB/Sec Data Transfer Rate - 5.2 Gigabyte Capocity 


Rirally a storage systein that am store it olL Introdudag 
Pinnode's Patent Pending Orray"' tedmology. 

The Pinnode Orray™ is the world's first optkol drive systwn 
to utilize multiple heods and multiple disks - similar to hard 
disk technology. The Orray™ con perform os fost as most 
hard ifisk drives, with the added benefit of removoUe, reli- 
oble, inexpensive optical medio. Eodi color-coded media set 
holds op to 5.2 Gigabytes of data. 


Par«ir«l mullhhsad/metti-channel 
HIgl sujtameil dale retas 

Muiti’<pgrD|lel RISC pro<g5$gr lysteiii with I DO MHx of ptoeesiiiig pawor 

Inlalliggnt FAST SCSI-2 procossor 

System appews as a sfatidard SCSI UtkI access drive 

Flash EPROM for on-site firmware upgrades 

Inexpensrvt removable optical media sets 

Front panel display nitd hey pad for diagnostics mi device settings 

Plug and play for MAC, PC Son, JtP, Silicon Graphics and others 


Orray Architecture 

Optical Dish Drive 


With its multi disk/multi chaitnel architecture, speeds can be 
achieved to store all types of data... Digital Video, Digital Audio, 
Graphics/Prepress, Color Imagitig, Animations, Databoses, Server 
Appficotions. 

The versatility of the Pinnacle Orroy^, with its intelligent RISC 
processor controller, allows for operation in multiple environments. In 
slreaming mode the Orroy^ can be used for Digital Video or Di^td Audio 
with a sustained data transfer rate up to 8MB per second. 
In tnmsoctfdfi mode the Orray'^ can be used as a fife server or database 



storage systeni with its advanced intelhgent segmented caching contrdler 
(up to 64MB of RAM). Multiple transactions can be executed quickly and 
much faster than traditional hard disk arrays on a network. All 
settings including operational modes, SCSI addresses, and status 
indicotors ore ccmtrolled and viewed from a front panel LED for easy access 
and identification. 


The PinncKie Oiray"^ is the hfture of data storoge. For more information or 
to order calf; 



T HE OPTICAL STORAGE CO^APAMY 
19 TECHNOLOGY • IRVINE, CA 9271 8, USA * (800] 553-7070 * INTT (714) 727^3300 • FAX (714) 727-1913 
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■ii^^code barrier 



with VisualA^e. 

inirOQUCing grams. And you can do it with 



A powerful new Adsion 
of programming,™ 

Break the barrier. Extend the 
boundaries. Free yourself' from 
the limits of what procedural 
prograinnung can accomplish. 
Get out of the code mode and 
into the VisualAge. 

VisiialAge is IBM’s 
powerful new object-oriented 
visual programming tool that 
lets you produce scalable 
client/server apphcations with¬ 
out rewriting yesterday's pro¬ 


grams, And you can do it with 
amazing speed. 

VisualAge supports 
development approaches that 
reward code reuse, so you don’t 
have to spend time writing code 
youVe already written. It gives 
you prebuilt, standard-com pli¬ 
ant objects to get you started, 
intuitive graphical user inter- 
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face tools, and the added flexi¬ 
bility of a completely integrated 
Smalltalk object-oriented base. 
And it’s so extensible, you can 
even WTite your own add-ons. 

See VisualAge for your¬ 
self. To order or to receive a 
VisualAge demonstration disk¬ 
ette, caU 1 800 3-1BM-OS2 
(ill Canada, 1 800 465-7999, 
ext, 657) or see your IBM rep¬ 
resentative, We’U show you how 
easy it is to make the barriers 
come tumbling down. 

Software For 

OBJECr-ORIEiVTED PROGRAMMING 


For u (hmomtnilion dhk^JU% 

mil I mm B 4 BM- 0 S 2 . 
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Editorial 


Dennis Allen 


Core Technologies in BYTE 


We Introduce e 
new section tliet 
will bring you 
monthly coverage 
of the four 
most critical 
technology topics 


This month, I am proud to introduce a new section in 
BYTE called Core Technologies* Each month, this new 
section will bring you specific coverage of four major 
technology topics: CPUs, operating systems, networks, 
and programming* 

For the section’s debut, our CPU coverage (page 265) 
is on the newest version of the PowerPC, the 100-MHz 
604 chip, which promises to be 50 percent faster than 
Intel’s ioO-MHz Pentium P54C. Bob Ryan and Tom 
Thompson, who have closely followed the PowerPC for 
BYTE, provide a technical overview of the 604’s six ex¬ 
ecution units. Three of those execution units are integer 
pipelines, and as the authors point out. in the PC world 
where integer performance is everything, the PowerPC 
604 is the first microprocessor to have three pipelines 
dedicated to integer functions. 

Our operating-system coverage (page 267) is on IBM’s 
implementation of SMP (symmetric multiprocessing) in 
OS/2. No, we’re not talking about IBM’s Workplace OS, 
which was designed to support SMP. We’re talking about 
a retrofit of SMP support onto OS/2 2.L Naturally, IBM 
had to make some compromises, but as Michael S. Kogan 
(author of The Design of OSi2) points out, OS/2 SMP 
should deliver real scalability to OS/2 programs. 

For our network coverage (page 271), BYTE’s Ben 
Smith provides a primer on PPP (Point-to-Point Protocol), 
which is popular for long-distance network connections. 
If you are not familiar with PPP, youTI want to get up to 
speed with this protocol that is already implemented in 
many commercial software packages and hardware. 

In the programming arena, our coverage (page 273) is 
on porting Macintosh applications to the PowerPC* Rick 
Grehan, who is technical director of the BYTE Lab. dis¬ 
cusses some changes that programmers need to consider, 
such as lost support of the 80-bit extended floating-point 
type, the change from code segments to code fragments, 
and mixed-mode programming. 

The idea for the Core Technologies section came from 
BYTE readers, who continually tell us they read BYTE 


for the technology. We read that in the mail you sent and 
in the surveys you answered. We also learned it through 
the formal focus groups we’ve had with readers and the 
many informal dinners we’ve had with groups of BYTE 
readers* Again and again, we heard that you are most in¬ 
terested in technology coverage—and you’ve let us know 
that accurately covering technology is BYTE’s core com¬ 
petency. That’s why we are introducing the Core Tech¬ 
nologies section, so that each month you can he certain of 
staying abreast of the four most critical technologies* 
Frsmkly, we couldn’t be happier* BYTE started its move 
back to its technical roots just over two years ago, and 
you’ve told us that we are on the right track* This June is¬ 
sue indicates our commitment to supply you with the 
most authoritative information on technology and tech¬ 
nology integration possible. 

Look at our cover story on the 80x86 wars (page 74). 
for example. BYTE’s senior news editor on the West 
Coast, Tom R. Halfhill, provides an insightful look at 
new CPUs from AMD. Cyrix, Intel, and NexGen that 
promise to extend the life of the 80x86-compatible ar¬ 
chitecture* Each manufacturer has its own ideas on how 
to retain compatibility while moving forward with RISC- 
like features and giving Intel a run for its money. 

Also check out our special report on distributed com¬ 
puting (beginning on page 121). We have devoted a large 
number of pages to topics such as the OSF’s Distributed 
Computing Environment, data distribution, managing 
storage, security, and remote connections* Given the 
changing paradigm of enterprise-wide computing, you 
cannot afford to miss this special report* 

Finally, to make sure that we continue to .stay in touch 
with your needs, we ask you to fill out the short ques- 
lionnaire on page 276 to help us shape our network man¬ 
agement coverage for an upcoming issue* Each month, 
you’ll find a similar questionnaire about an upcoming 
topic. You probably saw the first of these questionnaires 
in last month's issue. Your answers will greatly help our 
editors, n 


P.S.Td like to welcome BYTE Thailand, which debuted 
in May, as the member of the BYTE family. 
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What would you 
think of a computer that’s 
morepowerM 
than a PC, more human 
than a Macintosh 
and designed to work 
with both? 




PowerPC systems for less than $2,500 running Macintosh, 
Windows, DOS and native applications that make Pentium 
look like a draft horse.” 

This is just the latest example of Apple’s commitment 
to making it easier for MS-DOS and Windows users to take 
advanti^e of Macintosh innovations-without sacrificing 
the investments they’ve already made in PC technology. 

The power of RISC for 
as little as $1,819.* 

The whole computer industry is buzzing about the 
potential of RISC technology in PCs. 

“My next computer will be a PowerPC. 1 was using 
Intel-based machines long before the PC was a ^mmer 
in IBM’s eye, but as Emerson said, foolishly held con¬ 
sistency is the hobgoblin of little minds.... It’s time for a 
change, and the time is now,” wrote Bill Machrone in 
PC Week. “That next machine will probably wear an Apple 
logo.... Apple appears to be a good six months ahead 
of IBM in terms of [PowerPC] product development and 
software integration.” 

Plug-and-play Ethernet networking is standard. So 
is plug-and-play expansion capability. So is CD-quality 
sound. Put it all together, and you’ve got a whole new 
way to think about Macintosh. 

The power of the future. 

You can hardly pick up a magazine these days 
without reading about how the worlds of video, sound, 
telephones and computers are coming togetlier. About 
new developments like speech recognition, desk-to-desk 
videoconferencing and integrated voice mail. About how 
documents of the ftihire will include not just text, num¬ 


Software accelerated for 

Power Macintosh. 

This is just a fradmn of the software that w now or soon uM 
he mmiahk in tmms uccekri^[or Power Macinto^, 

Act 4th Dimension 

Adobe Illustrator 

Adobe Photoshop 

Adobe Premiere 

Agfa-Gevaert N.V. 

Aldus Free Hand 

Aldus PageMaker 

Aldus Persuasion 

Alias Sketch! 

Macromedia Authonware 
Professional 

Macromedia Director 

Macromedia Macro Model 

Microsoft Excel 

Microsoft Word 

Nisus Writer 4.0 

Oracle? 

QuarkXPress 

auto*des*sys form*Z 

Radius RocketShare 

Claris C!ansWorks 

Radius VideoVlsion Studio 

Claris Impact 

RaslerOps Horizon 24 

Electric Image 

Ray Dream Designer 

Animation System 

Scitex Corporation Ltd. 

Fractal Design Painter 

Specular International 

Frame FrameMaker 

Infini-D 

Graphisoft ArchiCAD 

Strata StudioPro 

Great Plains Dynamics 
Release Two 

SuperMac cards and 
peripherals 

Insionia Solutions 
SoftWindows 

VideoFusion 

Virtus WalkTh rough 

Language Engineering 

Wolfram Research 

LogoVista £ to J 

Mathematica 

Leaf Systems 

WordPerfect 3.0 

Lotus cc:Mail 

WordPerfect Office 


bers and graphics, but sound, video clips and animation. 

'Ib make the most of these vast new capabilities, 
you’ll need to have the power of RISC technology-and 
the simplicity of Macintosh. 

Of course, there’s no better way to understand tlie 
power of Power Macintosh than to try one today at your 
authorized Apple reseller (for the name of one located 
near you, call 800-732-3131, ext. 600). 

And see just how much more power a Macintosh 
can give you. The power to be your best: 


Introducing Power Macintosh. 
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Think of it as the Macintosh for people who 
thought they could never have a Macintosh. 


Check your preconceptions at tlie door. 

This isn’t just a new family of Macintosh* pereonal 
computers. Itk a whole new kind of personal computer. 

A new architecture. A new chip. A new standard that 
exceeds previous personal computing standards-yet 
works with MS-DOvS, Windows and Macintosh. 

Introducing Power Macintosh” personal computers. 
More powerful tlian a Pentium processor-based PC. 
More human than Macintosh. The most powerful per¬ 
sonal computers in the world. 


Power Macintosh 

stoomo 

7100/66 

8100/80 
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Ethernet 

Eibernet 

^tte Price 
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Pro?n ii2,899 

Ftrjm $4,249 


Ml thii\ plus buUi-in Madnlosb PC E^^ngeTAppl^^cr^rQukkfimf^'sojhvure, 
fonts, CmPorf^rialporls, 16-bUslemau^ input and 
sharing witboul a dediatled ami mm. 




floating-point computations to basic business software. 

Combine the increased power of RISC with tire practi¬ 
cal simplicity of a Macintosh, and the result is more work 
done in less time, with lower training and support costs. 

The power to run MS-DOS, Windows 
and Macintosh software. 

Many Power Macintosh configurations come bundled 
with SoftWindows, a software innovation that enables 
Power Macintosh to run hundreds of off-the-shelf MS-DOS 
and Windows programs at 386 and 486 performance 
levels. (Of course, every Power Macintosh can run thou¬ 
sands of Macintosh personal productivity programs, too.) 

But that^ just the beginning. “By the end of 1994,” 
wrote PC/Computing, “you’ll see 


From left, ibe Power 
Mamlmb 8100/80, 
Pomr Madnlosb 
7100/66 andPou^ 
Macmtosb 6100/60. 


The power of Apple, IBM 
and Motorola. 


At the heart of 14)wer Miicintosh is the PowerPC" 601 
microproc&ssor: the first of a new family of ultra-higli- 
performance RISC chips developed in a 
unique three-year collaboration 
between Apple, IBM and Motorola. 
RISC technology brings a whole 
'^^pouierM u: ie ncw level of performance to per- 

combined tmurces of , ^ r 

im Motorola and Apple, sonal Computing. Sortware written 

to take advantage of its unique capabilities, in fact, will 
blow the doors off the same programs written for 486 
PCs- and will run significantly faster than programs for 
Pentium processor-based PCs. 

RISC technology makes everything work faster; 
from 3-D modeling appli¬ 
cations that require 
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Apple's new Power Macintosh™ computers are here. Based on the new 
PowerPC™ microprocessor, they truly have the power to change the course 
of computing. So congratulations, Apple. Way to go, go, go. 

PowerPC Microprocessors. A change for the better. 

MOTOROLA 


©1994 Motoroia. i»£. Motowb aaiJ the ore registered tmdettmrks of Moioroto, inc. Power is a tritdemarkof Appk Catnpuiet, [ne. 

Powerand the PowerPC art t nidmark^ of IflM nrrd ore used b\f Mvtorsyta, Inf., Jincicr iken$e from IBM Corp. AU rights reseived. 







They say you can’t be all things 
to all people. But one database 
comes really close: new Microsoft 
Access* database managentent 
system 2.0. The first relational data¬ 
base for everyone. 

Thli Wizard IlnlEA yoiit (o | I 

y|||l a Mi'cr4«if1 Word doouiwnt, I " * 

^^ ' so lhai you nSao prirrt (ortn I r— ...t I 

Mtsrs or addrsss HivstopSs. I • 

What do you wanl ths Wizard to do’^ 

^ Ltnfc your data to an noBtlng 
Mlcroadt Word documtfrt. 

C Grsetsa raw document and 1h«ii link 
ths data 1o It. 

Attar IL launchas MteroHott Word^ tha 
Wizard mn: 

r Dpan Microsoft Word Hsip on how to 
compMs youf- mall rtwga. 


Mail Merge Wizard works directly with 
Microsoft Word to pLice your selected data 
into the document o/y our choice. 

If you need a database with a 
small “d,” you’ve found it. Microsoft 
Access is easy to use. So easy, you 
can create tables, make fiarms, and 
print reports right from the start. 

Want that capital “D” variety? 


Then fasten your seat belts. 

Microsoft Access packs speed, 
power, and control. Helping data¬ 
base developers quickly create 
sopliisticated database applications. 

The fact is, Microsoft Access 
has something for everyone. Or 
more precisely, a lot for everyone. 

Like new Rushmorc"query 
optimization, a technology that 
makes queries lightning fast. So 
you get your data quicker. 

Like Table Wizard, a feature 
that takes you step-by-step through 
table semp and design. 

Like Query Wizard, a helpful 
assistant who walks you through 
the steps of finding your data. 

In fact, thanks to IntelliSense " 
technology, a Microsoft Office 



event model for added control and 
flexibility similar to Microsoft' 



Addfullyfunciiotiai buttons to a form using 
the Button W^rd Microsoft Access does ad the 
work of writing the code behind the Imtton. 

Visual Basic" programming system. 
Microsoft Access even makes 


it easy to tap into any current data¬ 
base you have, from Paradox' to 
Microsoft SQL Server. 

You can also count on unlimit¬ 
ed no-charge product support 


With OfficeLinks, 
Si^nd data direedy to 
Microsoft Excel 
using deAnalyze H 
toolbar button. 


jAnalyze 11 with MS Expell 




feature, many of your ^y phone (toll charges may apply), 
routine tasks will be auto- 

Imatic. And your complex upgrade or *359* for the Office 
tasks become much easier Professional upgrade, Microsoft 

Of course, when you’re ready Access couldn’t be more, well, acces- 
venture beyond the basics, sible. For a resellers name, or to 

Microsoft Access is, too. 800-370-8996, Dept. CN3. 

With tools that help 

develop powerful data¬ 
base applications. Including 
engine-level validation guat' 

‘*nt*^dtokeepyourdatas^fc^‘iryTyi .rf /II i f 


And a prograni- 




^guage 


featuring an 


Microsoft Office 


lUahlyfof upon requiring OfFloc 4-3 W upjfodc Flu* tipplloahli: sale* pitc Jlcsdlcf prices may vary. Offer good ujidl Augjirst Ji, 1954 and only m the 50 Unaced State*. © 1994 hliennolt Corp. All rights rracTred:. MicrojsoJt 

the SO UniEcd StatES At Canada, call your local Microsoft suhs^iary nr (206) 936'S66]. Miousoft, Miciwoft Aoxw, PawcflVitiT, Vlallal BiudC iHSlI live rttc regisicped tiatlciisaika and inteilLScnic aniE Gmhmcrie are iradcmaiks of Mloosofc Cosp. 

























Letters 


n 


PowerM PowerPC Coverage 

Yoo have once again proven to be the 
best journal in the field* Your coverage of 
the Power Mac hardware (April) left all I 
read in the Mac magazines and 
what information I could get 
out of an Apple representative 
far behind. Thanks for the work. 

Martin Rommel 
Cambridge, MA 

1 would like to compliment 
Tom Thompson and Bob Ryan 
on their superb cover stoiy on 
the new PowerPCs. The article 
was completely objective, men¬ 
tioning that the Power Macs arc powerful 
but donT outperform most workstations* 
And what I find most pleasing is the depth 
of the coverage on the systems to be re- 
leased by IBM’s Power Personal Systems 
division* I have yet to see any other peri¬ 
odical discuss these systems ant! their 
PReP (PowerPC Reference Platform) 
specification with as much detail and ac¬ 
curacy as does BYTE. 

Pooya Hem ami 
Mi?ntreal, Quehee, Cmioila 


Virtual Conversation on Virtual Legality 

I agree with attorney Victor Cosentino 
(March Commentary) that E-mail con¬ 
tracts would be easy to fake. However, 
everyday voice-phone transactions are 
made and memorialized, if at all, on 
scrawled bits of paper with the potential 
of being ambiguous and self-serving. Yet 
the vast majority of oral contracts follow 
through to mutually snccessful conclu¬ 
sions becau.se most people are in busi¬ 
ness not only to make money but to stay 
in business. That depends on a reputa- 
don for keeping your word and delivering 
acceptable quality* Consentino's specific 
advice, ‘"E-mail should not be used to cre¬ 
ate a contract” is just backward and un¬ 
helpful. He could have been more helpful 
by telling people how to structure E-mail 
transactions, so problems of proof and 
payment can be avoided, 

Jim Upchurch 
MonigoJJJery, AL 

Many of the p^jints yott raise are cor¬ 
rect; nevertheless, f stand by what / 
sakl Voice phone is a good way to ini¬ 
tiate and negotiate contracts, hat when 
a contract involves the ,sale of goods 


BVIE 


First PowerPCs 



valued at more than $500, most states 
have laws specifically stating that such 
contracts must be in writing and signed 
in order for them to be enforceable^ The 
bottom line is that as a businessperson, 
you need to know the risks in¬ 
herent in the way you run 
your business, including the 
possibility that someone 
might stiff you on an E-mail 
contract that is not enforce¬ 
able in court, 

^Victor Cosentino 

In "‘Virtual Legality,” Victor 
Cosentino concludes that a con¬ 
tract formed through the ex¬ 
change of E-mail, without a cryptographic 
“digital signature” is probably not legal¬ 
ly enforceable* With all professional re¬ 
spect, I disagree. First, although the 
statute of frauds requires certain contracts 
to be ""signed,” the law generally under¬ 
stands that word to be flexible* The law 
does not require that symbol to be secure 
against forgery, and many court.s have 
held that simple telegrams are signed* 
Second, to enforce an E-mail message, 
you must prove its origin, but that does 
not necessarily require a digital signa¬ 
ture. A famous example occurred in the 
Iran-contra trial of Admiral John Poindex¬ 
ter. In none of these cases wa.s the mes¬ 
sage in question authenticated witli a dig¬ 
ital signature but rather on the basis of a 
log-on password used to send the mes¬ 
sage and, more important* the facts and 
circumstances of the case (e.g*, testimony 
from a witness: “He told me he was going 
to .send me E-mail, and then 1 received 
this message*..”). Readers should, of 
course, comsult their own lawyers. 

Benjamin Wright 
^>/The Law of Electronic 
Commerce: EDI, Fax, and E-mull 
(Little, ^rrm7j and Company, t992) 
Da fins, TX 

Recognizing WrighCs experiise in the 
field, / maintain that E-mail agreements 
(within the statute of frauds} are proba¬ 
bly unenforceable in court Altlumgh 
the court does interpret **sig?jed'' 
broadly, it would be a great mistake to 
accept the ffrom "field in plain-text 
E-mail as a signature. Taken out of the 
network, an E-mail message is just ed¬ 
itable text, easily fabricated. The com¬ 
parison to telegrams seems inappropri¬ 
ate. Telegrams are relatively 
trustworthy, because individuals must 


go through an intennediary that deliv¬ 
ers a fairly unalterable hard copy to the 
recipient. And the Poindexter case in¬ 
volved multiple messages sent over a 
long period of time rather than just 
those necessary to make an offer and 
acceptance. Furthermore, those mes- 
,Kages were .sent and received within a 
government communications network 
designed for top federal administrative 
officials rather than the anarchic Inter¬ 
net who.se standards are designed to 
support the lowest common denomina¬ 
tor, Also, in that case, the E-mail mes¬ 
sage was not considered under the 
strict sense of the statute of fraud. The 
gist of my article the presence of 
umiuantified and unidentfied risk of 
which users may not be aw^are. Per¬ 
haps, the risk is quite small. Howmfer, 
unless the potential loss is also small, 
contracting by E-mail is a risk / advise 
my clients not to take, 

—Victor Cosentino 


iHola, Amigos! 

With all this talk of the free trade agree¬ 
ment* you'd think mail-order companies 
would take advantage of the right-next- 
door million-dollar market of Mexico by 
providing toll-free numbers for direct 
buyers. The opposite is true. In a study 
conducted of more than 50 computer pub¬ 
lications that wc receive at the Universi¬ 
ty of Mayab, we found only one interna¬ 
tional toll-free number out of over .100 
direct-sales companies* Interestingly 
enough, that one is a nourishing Texas 
company, which assured us it has been 
selling directly to Mexico for over five 
years with great success and profit. Com- 
puier companies across America, “drop us 
a line ” and if if s toll-free, all the better* 
James Mulford 
Vice Pres idem. University of Mayab 
Mikida, Yucatan. Mexico 


Development Much Needed on the Data Highway 

I have been a long-lime, hard-core com¬ 
puter user for over 15 years in the inter¬ 
national environment. 1 have moved more 

We want io hear from you. Ai!dre.^s ctirrespon- 
dence ut Letter.\ Editor, BY'fE, One Phtmiix 
Mitt Lane. Peterborough. NH 03458: or you 
can send E-maii via the Internet or BIX at 
editors@hix.com. Letters may be edited. 
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COLORADO TAPE BACKUP 


Fcff the Easiest and Most 
ReliaHe Badap Software, 
Millions Come to Colorado. 



Introducing Colorodo Backup for Windows 2.0 
Tape Backup and Archival software from Colorade 
Metnoiy Systems, the leoder in tape backup solutions. 


S ince 1990, Colorado Memory Systems has shipped 
over 3 million copies of our popular Colorado 
Backup’ software. Now, we bring you new 
Colorarto Backup for Widows' 2.0, which supports 
all Colorado Tape Backup Drives from 120 MB to 
4 GB through a common, easy-to-use interface. 

❖ Powerful features indude drag-and-drop 
simplicity, reliable ba(%ound operation, 
automatic - unattended backup, disk grooming, 
broad network compatibility, a Tape Libtaiy to 
help you locate lost or archived files quickly, 
file re-direction and open file handling. 

❖ Explore Colorado Backup for Widows 
and the complete line of Colorado 
Tape Backup Solutions today. 


e 1994 Ccd[ 3 caifeMeiBGrrSf 4 aiis. ABjtf^ eaawd CcicndD fr i i^j^^ziGd icikiiufk of Calaada hkisiy Sf^bns. Widows is a liadeiiiak of 


w 


LDR\DO 

lORYSV^STBMS 

IIWt4ua id Ilnrtatl'hrJunk Oonifmv 


For more information please call 

1 - 800 - 451-0897 


extension 751 
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Letters 


than 10 times from one country to anoth¬ 
er, and my job requires that I travel to 
more than 17 countries, I feel it's the 
small things that have to get straightened 
out first for the traveling “road warrior.” 
It's fine to talk about how to get video 
and sound across continents (March cover 
story), but our first concern should be, 
How will we plug into this network? So 
let’s get back to basics. For each city I 
travel to, 1 have to research what the 
nearest dial-in access point is. In 
the Boston area. \ couldn’t tell 
you if Boxborough, Stow, or 
Cambridge is closer to 
Westford or to Maynard, 

Perhaps a simple reahty check 
would be for an American to 
travel from Boston. Massachusetts, 
to Bangor, Maine. If he or she can 
send an E-mail message in 3 minutes or 
less on arrival at either location, we'll be 
ready to start talking about how best to 
take advantage of fiber-link bandwidths. 

Alan Scarboro 
Geneva, Switzerland 

I have read with fascination about the in¬ 
formation super highway in recent BYTE 
issues. Being a resident of Kenya, where 
it's difllcull to gel a clear phone line (ded¬ 
icated or not) to the next building, let 
alone the next town, BYTE sure puts 
things in perspective. 

Jerry Tribe 

Nairohi, Kenya 

Technically, your data-highway article is 
up to the good standards I expect from 
BYTE. But socially? There's enthusias¬ 
tic, muhipage descriptions of commercial 
plans, profit making for vendors, and 
spending opportunities for affluent con¬ 
sumers. But where did the promised social 
issues (e.g., how it should be built) go? 

Usage-based billing, as intended by 
tollway builders, puts pressure on users to 
reduce their connection time. One fee for 
unlimited connection, as today on the In¬ 
ternet. makes people adapt an “it's paid 
for, use it” mentaliiy. This leads to the 
strong participation that has made the 
unique culture of the Internet. \ have the 
impression lliat the government has chick¬ 
ened out in front of politically motivated 
cost-cutters and industry lobbyists. The 
citizens are again going to be the losers. 
Gore's vision of information bettering 
society looks hollow when you consider 
how one-sided it is being implemented, 
Neil Franklin 
Winterthur. Switzerland 


tn Need of a New Para(%ni 

Mobile computing has reached critical 
mass, and yet I have been disenchanted 
with coverage in BYTE and in other PC 
magazines regarding this major emerg¬ 
ing product category for several years. 
You tend to treat mobile PCs as if they 
were desktop systems, but somehow less. 
In fact, they are very different, and it 
would be most helpful to judge them 
against a mobile paradigm. Yet with 
your desktop bias, you give short 
shrift to technologies that differ- 
eniiaie these smaller systems, 
even as you heap praise on 
all their deskiop-like at¬ 
tributes, Take PCMCIA, for 
example. Yes, PCMCIA has 
growing pains and compatibility 
problems today, but the topic also cries 
out for serious and continuous coverage, 
and except for fax/modem and network- 
adapter announcements, it is not getting 
that coverage from BYTE. 

Frank Keresztes-Fischer 
Hrighton, Mf 

When evaluating portable computers^ 
we use and heavily rate criteria that 
are important to mobile users. For in¬ 
stance, in the March lab report on 
portables, we evaluate size, weight, bat¬ 
tery life, ctrrnmunications toois, and 
pointing devices. We also stress the im¬ 
portance of a portable *s ability to con¬ 
nect to external monitors, its suitability 
for giving presentations, and availabili¬ 
ty of PCMCIA shts, Furthennore, we 
use a notebook computer as the base¬ 


line system when comparing bench¬ 
mark results. —Eds. 


Chicagn: An AmbitiQiis Compromise 

f enjoyed reading your informative article 
on Chicago (March News & Views). The 
article mentions Eicon Technology's 
NABIOS redirector as an example of the 
kinds of services that will perpetuate DOS 
dependencies in Chicago, While this is 
true today, Eicon has recognized the lim¬ 
itations of TSRs in the Windows envi¬ 
ronment. We have developed a DLL ver¬ 
sion of the NABIOS redirector (named 
ECLAN) and will include il in all new 
products. Users of our Windows appli- 
cadons will no longer need to load TSRs 
to access the rnterConnect Server family. 

Lionel Gibbons 
Director of Product Management 
Eicon Technology 
Montreal, Quebec, Canada 


RXES 

In “Building the Data Highway” (March), 
we said TCP/TP is a roul^, connectionless 
datagram protocol IP is connectionless, 
but TCP is not: thus, TCP riding on TP is 
not connectionless, although UDP/IP is. 

In our March letters page, we incorrectly 
expanded the acronym NIC to network 
interface card. Instead, it should have read 
the Network Information Center, which 
distributes ranges of IP addresses. ■ 


COMING UP IN JULY 


• PARALLEL PROCESSINO 

The TAOS operating system harnesses the power of multiprocessors, even processors 
with difrereni architectures. 

• OROIJPWARE APPLICATIONS 

Are the work-flow processes worth the reengineering effort? 

• NETWORK MANAGEMENT SOFTWARE 

The BYTE Lab evaluates inventory control remote con fig u radon, software metering, 
deployment, and LAN monitoring, as well a.s diagnostic and repair utilities, 

- 27 V,FAST AND V.32TERBO MODEMS 

Just how fast are they? How well do they bold a line? Fax? Interoperate? 

• TECHNICAL DOCUJVIENT MANAGEMENT 

Does your company manage technical documents effectively and efficiently? We 
examine ways to do so, 

• DATA ACQUISITION TOOLS 

Controlling data acquisition hardware from Windows may not be as simple as vendors 
would have you think. 
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CIC’s New Handwriter® Indudes 
YPadi" The Electronic Note-Taker 


The “Best In Pen Computing” 


YPad Is For 
What You Do 
Most Often 

ypad ftirrhers the spectactdar suc¬ 
cess of HandiATiter* for Windows, the 
all-lu-one input device for catering 
graphics, text and commands that’s com¬ 
patible with all your ipp[icatiojis. 

We now introduce and include 
otir NEW YPad note-taker with our 
Likra.-lighc/ult:i-thin tablet, cordless dec- 
Efonic pen and recognition software for 
youi desktop computer. Also jncluded is 
our NEW Handwriter Recagniaon 
S^TScem version 4,0, NEW SVGA sup¬ 
port and NEW mouse-repiacement dri¬ 
ver for DOS, And as an incentive for 
you to rake us up on our satisfacilon-ot- 
your-money^-back offer, this $600 value 
can be yours fot an S.R.P. of only $399. 

The Ultimate 
Editing Tool 


% 


usT Keeps Getting Better and Faster 


Med rter ez IW e7rHnn 


YPai 

■ac ULUMPfT? 
i£.Lrr?o lu 1 c Note-TRke ft. 



istrok^ 

htingj^S 

utgidbitQ 


Genres m spedd pen 
that perform ^wclfk editing' 
functions^ ftJCh as Ihe cut 

test __ 

Gestures are speciaJ pen strokes 
that perform specific editing 
hmctionsvl 


You spend at least fi0% of your 
document-creating time editing. 
Highlighting, changing wortis with ges¬ 
tures you already know, moving text, 
spellchecking, pointing and dicking will 
make your pen the ulumate keyboard 
complement. 

THEUmMATE 

Physical 
Therapist 

Tired of hurting, sit¬ 
ting in a rigid, cramped posi¬ 
tion using the mouse? Are 


you really getting paid enough to sufler? 
56% of all OSHA reported injuries are 
R5I. or Repetitive Stress Illnesses. The 
recommended physical therapy for wrkt 
and tendon problems is making a ftst. 
Kind of like you’d do holding a pen. Pen 
compuring is a very healthy complcmem 
to your computer keyboard. And ro 
your life. 

Ultimate 

riu ABLJTr'C 


Ulumate 
Security: Your 
Signature 





Michelangelo didn’t create his 
Sistine Chapel masterpiece with a ball 
pecn lianimer. Why constrain your own 
cFicativiEy a mouse? Handwriter lets 
you draw or trace with ease and works 
perfectly with your graphics software. 


a ... and its handwriting 
recpgnition is the best 
we ve ever seen. « * 
March 1994, PC Computing / / 


Companies Offering CIC 
Recognition Technology: 

Apple/Japan 

NEC 

AT&T 

Samsung 

Dauphin 

Ssiko Epson 

Fujitsu 

Syinfad Tech. 

m 

Toshiba 

MicroSlate 

and otfiers 



Why fry ro remember all those 
different passwords — and changing 
them periodically — when Handwriter 
for Windows comes with signature-veri- 
Ecarion security built into a screen saver? 
People may ^ to trace your signature, 
but it’s virtually impossible for them to 
duplicate the stroke dynamics you used 
to write it. Signature-vctification seoui- 
ty makes a Handwriter the ultimate 
complement to your keyboard, especially 
in environments where many people 
have poiential access ed work areas. 


Ourprrmui wnion ha mrUwhk 
btits^ikr. QC now inciu^i tht new 
HanJwmer Pecegnker vmm M i 
is mm robust, faster, and allows natural 
writing, 

TT 1forWlrid(?Wi™ 

handwriter 
Version 1.5 
Includes; 

NEW YPad note-taker, NEW 
Handwriter Recognition System soft¬ 
ware, NEW SVGA support, NEW 
mousc-repiacemeni driver for DOS, 
Microsoft Pen Extensions for Windows, 
a screen saver with Signature Verification, 
Crossword puzzles (and a way to get 
more)* an ultra-dun/uftra-iight tablet 
that plugs into your serial prtj and a 
cordless electronic pen. Priced separatciyt 
YPad and the new Handwriter for 
Windows are an outstanding value at 
S600. But to encourage you to order... 

53 ^ $299 

Limited Time Offer 

From Your 
Computer 
Dealer Or 
DirectFromCIC 

Cali 800-888-9242 ext 5031 

415-802-7888 from outside the U.S, 
Or FAX 415-802-7777 

Cammunicadon liudligcucc Caxpomiicin 

QQ NASDAQ/NMSCICI 


tD19B4 isf CIC. HaDdHitter. Hanriwritef Reoagnlliofl Sy6l»m and YPad ars tractemads cH Comnutnlcallan Intelllaence Cafpof^Mnn. All alher iratfemarkE ackntwilBdgBd. 




































TO H£IP MPLOy 66 
COMttUNICAIIONS SAIELITB, 




MOIOROU WLOyS 
fIMEMtR. 


'T^ 


J 


Missions Jon't get mucli more critical tLan tkis. Motorola* is currently developing 

\ Ij 


fclJ- 

FrameMaker4 


ilie IRIDIUM™" System, a massive cellular communications system involving a con- 
“ stellation of 66 satellites orLiting tlie ea rtk. Eq ually critical is tke massive amount 


of documentation required to get tke IRIDIUM System off tke ground. And natur¬ 


ally, Motorola selected tke Lest tool for tke joL: FrameMaker* FrameMak er delivers exactly wkat 
Motorola needs fox all tkeir kardware and software documentation. Tke akility to easily integrate text, 
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ckarts and grapkics in long, structured formats* On-line document distrikution witk kypertext capakili- 
ties for fast and easy access to tecknical information* And mxJtiplatfomi capatilities for file compatikility 
across tke PCs, Macintoskes, and UNIX workstations on site, as well as remote access from systems 
all over tke world, Now imagine wkat FrameMaker can do for your kusiness* Call (353) 1-842-Q566 
today for our comprekensive Guide To Document Puklisking witk FrameMaker 4. And see wkat 


FrameMaker can accomplisk witk your mission critical documents* 
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News&Views 


VIDEOCONFERENCING 


Desktop Conferencing 
Takes Off 


Update: A new round of desktop conferoncing products foster group collaboration 
and could fuel demand for ISDN 

ANDY REINHARDT 



Among the most notewor¬ 
thy new entrants is a family of 
products from Intel ((408) 765- 
8080) called ProShare Person¬ 
al Conferencing. TTie entry-lev¬ 
el Standard Edition sells for 
$99. It’s a software-only solu¬ 
tion that allows shared white¬ 
boarding and documents, but 
no video, over an ISDN or ana¬ 
log telephone line. 

The Standard Edition lets 
one user own a document; the 
other user sees a bit map of it 
that can be annotated and saved 
locally as an image file. Intel 
plans to release this month a 
Premier Edition ($299) of 
ProShare that adds appli¬ 
cations sharing, so that 
two users can work on 
a live document simul¬ 
taneously. 

Intel’s top-of-the- 
line Video System 
200 adds support 
for a video win¬ 
dow and thus re¬ 
quires ISDN or a 
network connection. 
The $2499 package includes 


Future Labs' TalkShow lets users view and update documents, 
schematics, and bit-map images while conferring on the telephone. Two 
engineers in different locations can view a common whiteboard of selected documents, 
marh them, and exchange the final modified documents. 


H ardly a month goes by without a new 
product introduction in the fast-grow¬ 
ing desktop videoconferencing and 
document conferencing market. Once merely 
a whizbang technology seen in cartoons or at 
world’s fairs (see “Video Conquers the Desk¬ 
top,” September 1993 BYTE), desktop confer¬ 
encing applications, whether video-based or 
document-sharing only, are emerg¬ 
ing as a real business pro¬ 
ductivity tool. 
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ISA data compression/decom¬ 
pression and ISDN cards, a 
small video camera, an ear¬ 
phone, a microphone, and soft¬ 
ware. Some regional telephone 
companies will distribute the 
product, including Pacific Bell, 
which says it will sell Intel’s 
package for $999 to customers 
who subscribe to a new ISDN 
line. 

Intel has hinted that it will 
support other platforms with 
ProShare, including the Mac. 
The company is leading an ef¬ 
fort to develop cross-platform 
interoperability standards for 
desktop videoconferencing. 

A competitor to ProShare 
comes from start-up Nuts Tech¬ 
nologies (San Jose, CA, (408) 
441-2166, and Hong Kong), 
whose Connect 918 ($4299; 
$5899 with the ISDN card) of¬ 
fers document sharing, file 
transfer, a shared whiteboard, 
and videoconferencing. The 
program currently runs on the 
Mac, A Windows version that 
is planned for release this 
spring will let Mac and Win¬ 
dows users hold desktop con¬ 
ferences. Connect 918 runs 
over LANs or ISDN or analog 
telephone lines. 

Connect 918 includes an 
H.261-based compression/de¬ 
compression board, a micro¬ 
phone and loudspeaker, a cam¬ 
era, and an optional ISDN 
terminal adapter. The latest 
Mac version (a Windows fol¬ 
low-up is also planned) adds 
resizable windows and the abil¬ 
ity to change the frame rate 
during a session. In the future. 
Nuts aims to support more than 
two users at once in a shared 
session. 

Other competitors include 
InVision from InVision Sys¬ 
tems (Vienna, VA, (703) 506- 
(X)94) and MTV from Peregrine 
Systems (Carlsbad, CA, (619) 
431-2400). Both companies’ 
products operate in Windows 
and make extensive use of 
desktop standards. InVision 
combines videoconferencing 
and document conferencing, 
uses TCP/IP protocols, and sup¬ 
ports a wide range of LANs 
and WANs (wide-area net¬ 
works). It now uses Action Me¬ 
dia II (i.e., DVI) data com¬ 
pression and will reportedly 









Face to Face, 
from Crosswise, lets 
you of^anin oomnients iirto 
Independent document layers to help separate 
comments made by different individuals or on different dates. 


support H.261 compression in 
the future. 

NTY now works only over 
LANs and uses Microsoft's 
Video for Windows as its video 
format. For a fiill conferencing 
and screen-sharing system, you 
equip a standard 386DX/25 or 
higher computer with off-the- 
shelf video- and audio-capture 
boards, as well as a camera 
{e.g-, the VideoLabs Hexcam), 
microphone, and speakers. For 
systems that only receive video 
and do screen sharing, you can 
skip the videO”Capture card be¬ 
cause Video for Windows can 
decompress in software. NTV 
sells for $299. According to 
Peregrine, this means you can 
add a complete videoconfer¬ 
encing system to a PC for less 
than $1000 per seat, assuming 
a $250 camera, $300 video 
card, $15 for a microphone/ 
headset, and $100 for a net¬ 
work card. 

For systems integrators who 
are looking to create their own 
videoconferencing solutions, 
Optibase (Dallas, TX, (214) 
386-2040, and Heizliya, Israel) 
sells the Superboard, an SVGA 
video card with NTSC and 
PAL video input, an IIT H.26] 
codec, MPEG and JPEG com¬ 
pression support, a fax modem, 
and a bundled Windows DLL 
for custom-developed applica¬ 
tions, 

SunSolutions (Mountain 
View, CA, (415) 336^567), a 
Sun Microsystems company, 
has plans this year to port Show 
Me 2.0 from its Solaris/SPARC 
base to Solaris 80x86, Unix 


variants on Hewlett-Packard 
and IBM RISC workstations, 
and Windows, Show Me 2,0 
supports videoconferencing, 
audioconferencing, document 
and applications sharing, and 
whiteboarding. Prices range 
from $899 to $3270 for a sin¬ 
gle-user license. 

In the Solaris/SPARC, AIX 
RS/6000, and HP-UX envi¬ 
ronments, InSoft’s Commu¬ 
nique supports shared white¬ 
boarding, shared applications, 
and videoconferencing. InSoft 
(Mechanicsburg, PA, (717) 
730-9501) is promoting its own 
API for cross-platform video- 
conferencing, called DVE 
(Digital Video Everywhere), 
and plans to release by July 
versions of its software for 
Windows and Windows NT on 
DEC Alpha systems. 

Desktop conferencing does 
not require video, however. 
Many vendors contend that 
workgroup applications that 
provide audioconfeTencing and 
document sharing only—with¬ 
out the "bobbing heads” you 
often get in digital video ap¬ 
plications—offer a cost-effec¬ 
tive way for people to collabo¬ 
rate. One solution that eschews 
the video window is Face to 
Face from Crosswise (Santa 
Cruz, CA, (408) 459-9060). 
The software, which Crosswise 
claims is the first such pack¬ 
age to interoperate between 
Windows and the Mac, costs 
$295. It runs on AppleTalk 
LANs or ISDN or analog tele¬ 
phone lines. Face to Face lets 
two users view and annotate 


documents as they talk on the 
phone. It includes an address 
book, a control panel, and 
meeting management. For 
record keeping, a file is auto¬ 
matically generated for each 
session that includes the names 
of the participants, copies of 
the shared documents, and all 
annotations. Crosswise has es- 
tabli.shed paruterships with Ap¬ 
ple and Pacific Bell. 

Another contender in soft¬ 
ware-only conferencing is Talk- 
Show from Future Labs {Los 
Altos, CA, (415) 254-9000), 
which now runs only on Win¬ 
dows. Version 2.0 adds sup¬ 
port for WANs (via TCP/IP 
and IPX protocols), whereas 
before it ran only on NetBIOS, 
and accommodates multiple 
users in a single session. It also 
supports more graphics file for¬ 
mats and JPEG image com¬ 
pression. One of the most at¬ 


tractive aspects of the $199 
package is that you can dis¬ 
tribute an unlimited number of 
temporaiy "guest” copies to re¬ 
mote users who want to partic¬ 
ipate in a document conference 
but don't own TalkShow. An¬ 
other software-only contender 
comes from WorldLinx (Tor¬ 
onto, Ontario, Canada, (416) 
350-1000), which sells the 
$195 Vis-a-Vis in DOS, Win¬ 
dows, and Mac versions. 

The emergence of better and 
less expensive compression 
technologies, widely installed 
networks and ISDN lines, and 
a growing demand for collab¬ 
orative computing tools have 
thrust video and audiographic 
applications into the spotlight. 
After years of evangelizing 
ISDN, U.S. phone companies 
may finally have the "killer ap¬ 
plication” that will stimulate 
demand for digital telephony. 


Standards Efforts Aim to Ease Incompatibilities 

Several standards efforts are under way in tite conferencing market, aimed at enabling interoperability, creating ppportunities for new vendors, and 
pulling down prices. Driven by some of the biggest names in the business, including Intel, Lotus, AT&T, Hewlett-Packard, and MCI, these 
specifications will help fuel acceptance of desktop videoconferencing and document conferencing. 

Standard 

Purpose 

Pros 

Cons 

H.320 

Describes video compression, audio, 
and cal] setup formats. 

International standard. 

Complex; expensive to implement; requires 
switched digital services like ISDN. 

Intol Per^nal 

Coitfereitcing Speclflcatlop 

Describes audio, document, data- 
oompression. and cross-platform 
file standards. 

Supports video software 
decompression due to Intel's 

Indeo video technology. 

Not supported by Apple or IBM. 

Consortium for Autographies 
Teleconferencing Standards 

Working to promote the FTU.TSS 
standard T.120 multipoint audiographic 
conferencing standard. 

Cross-platform; 
network independent. 

Requires two separate 
analog telephone lines. 

AT&T Paractyne's VoiceSpan 
(also known as Simultaneous 
Vclce/Data) 

Technology for audlographic 
conferencing that splits a single analog 
telephone lirte into two virtual channels. 

Multipoint: allows simultaneous 
audio and data iransmlssion. 

Audio quality; data-transmlssion 
speed can degrade. 

Radish Communications 

Systems' VolceVtow 

Technoto^for multiplexing voice and data 
over a single analog telephone line. 

Can be added to some existing 
moderns through firmware upgrade; 
inexpensive; Packed by Microsoft 

Voice and data not 
simultaneous. 
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Made to 
be ignored. 

Network-ready 
HP LaserJet printers 
for your LAN. 

Much to be done. And precious 
little time to do it. Why allow network 
and end-user snags to distract you 
from the more important things? 

The new, network-ready HP 
LaserJet 4M Plus and the HP LaserJet 
4Si MX printers work in all the most 
popular network environments. 
Direct-connect right out of the box 
with the built-in HP JetDirect network 
interface card. And move between 
network operating systems without 
firmware upgrades. 





The primary benefit to users is, 
of course, faster job completion time. 
Network-ready HP LaserJet printers 
bypass parallel-port bottlenecks. 
Maximize data-transfer speed. Provide 
bi-directional communication. And 
reduce the load on your file servers. 

Other user benefits abound. 
Automatic switching between lan¬ 
guages, I/Os and operating systems. 
Adobe"' PostScript''' Level 2 software 
built in. And versatile paper-handling 
capabilities. 

Consider all this, along with 
legendary LaserJet reliability and 
HP's superior service and support, 
and there's really no question. Call 
1-800-LASERJET, Ext, 8246 for 
more information.* 

Give your users network-ready 
HP LaserJet printers. Let them take 
care of themselves. Then walk away 
with confidence. 

You do your job. We'll do ours, 

HP LaserJet Printers 


HEWLETT 

PACKARD 



News & Views 


ETHERNET NETWORKING 

Switching Hubs Get Their Due 


W hen it comes to pro¬ 
viding bandwidth for 
applications like multimedia 
and video over LANs, ATM 
(Asynchronous Transfer Mode) 
gets all the attention. Some- 
what overshadowed by ATM 
products, although now start¬ 
ing to gel the respect they de¬ 
serve, are Ethernet switching 
hubs* These let a company ease 
network bottlenecks and save 
money by not having to up¬ 
grade workstadon adapter cards 
or installed network cabling. 

Al Herrington, the commu¬ 
nications manager at St. Jude 
Children’s Research Hospital 
and a beta user of the ONcore 
Switching System from Chip- 
corn (Southborough, MA), says 
the switching hub integrates 
easily into his network, “and 
the learning curve is almost 
zero," Because virtually all ma¬ 
jor hub vendors offer upgrades 
to ATM via modules that you 
plug into a hub, today’s Ether¬ 
net switching hubs offer a step¬ 
ping-stone to ATM. 

In the past nine months, 
many leading router and hub 
vendors that lacked switching 
technology have acquired com¬ 
panies that have it. Cisco Sys¬ 


tems (Menlo Park, CA) ac¬ 
quired switching-hub vendor 
Crescendo Communications, 
Network Systems (Minneapo¬ 
lis) acquired Bytex, 3Com 
(Santa Clara, CA) acquired 
Synernelics, and Chipcom 
merged with switching-hub 
vendor Artel Communications. 

Cisco recently introduced its 
Catalyst switching hub, the first 
product from its relationship 
with Crescendo. Optical Data 
Systems (Dallas, TX) and 
Kalpana (Sunnyvale, CA) have 
partnered to integrate KaL 
pana’s EtherSwitch technol¬ 
ogy with ODS’s Infinity intel¬ 
ligent switching hub. 

Traditional hub vendors 
such as Cabletron Systems 
(Rochester, NH) and Santa 
Clara-based Synoptics Com¬ 
munications are also releasing 
products, Cabletron scheduled 
a May release for its Multi Me¬ 
dia Access Center-Plus, a fault- 
tolerant switching system that 
incorporates ATM and deliv¬ 
ers aggregate bandwidth ex¬ 
ceeding 10 Gbps, providing 
500 ports of connectivity and 
160 LAN segments. Ca¬ 
bletron's ESX-MIM MMAC 
module already supports the 


company’s switching technol¬ 
ogy called Secure Fast Packet 
Switching, which incorporates 
Ethernet and ATM switching 
technologies. Similarly, Syn¬ 
optics’ Lattis System 5000 in¬ 
telligent hub will integrate the 
company’s ATM, Ethernet 
switching, and ATM/Elhcmei 
translation technologies into 
one platform over the second 
half of this year* 

Ethernet switching offerings 
from other hub vendors include 
the LANswitch family from 
Lannet (Irvine, CA), which are 
cards for Lannet’s Muldnet 
hub; Kalpana’s EtherSwitch 
EPS-1500; the Powerhub from 
Alantec (San Jose, CA); the 
Elite ES/1 from Standard Mi¬ 
crosystems (Hauppauge, NY); 
and the Series 6000 with its 
PowerSwitch module from 
Net worth (Irving, TX). 

Ethernet switching hubs are 
also coming from stait-ups that 
have expertise in switching or 
high-speed networking, such 
as fast Ethernet pioneer Grand 
Junction (Fremont, CA), whose 
Fast Switch gives 25 switched 
10-Mbps end-user connections 
and two 100-Mbps fast Ether¬ 
net server connections. Other 


products are the EIFO Client/ 
Server Switching Hub from 
FDDI (Fiber Distributed Data 
Interface) specialist Network 
Peripherals (San Jose), the SH 
516 from NBase Switch Com¬ 
munications (Chatsworth, CA), 
and WaveSwitch from Plain- 
tree Systems (Wellesley, MA). 
The SH 516 and WaveSwitch 
connect multiple Ethernet seg¬ 
ments to fast Ethernet net¬ 
works* 

Hub capabilities vary wide¬ 
ly (see the chart). The EIFO 
product sells for about $8000, 
while Cabletron’s switching 
modules alone can cost $8000 
or more each, with hubs sell¬ 
ing from $12,000 to $50,000. 
However, enterprise hubs usu¬ 
ally support a higher number 
of LAN segments per switch¬ 
ing module and workstations 
per segment than workgroup 
hubs do* Thus, enterprise hubs 
typically offer greater flexibil¬ 
ity and management functions 
at costs of about $300 to $400 
per port over a typical work¬ 
group hub. One way to sepa¬ 
rate hubs is by the size of the 
network they will service and 
the functions they support* 

—Salvatore SalaitiDna 


What to Look For in Hubs 

Type of Khernet 

Switch! ng Hu b Oonfigu ration 

Properties to Look For Possible Disadvaiitages 

Examples of Switching Hubs 


Workgroup 

Server on FDDI or fast 

Ettiemet bacWxme 
connected to multiple 

LAN segments. 

Connections to high-speed 

LANs like FDDI and fast 

Ethernet* 

Low cost. 

not be expandable. 

May not provide for migration 
to other switching technologies* 
May not offer adequate network 
management tools. 

EIFO Client/server 

Switching Hub from Network 
Peripherals. 

FastSwitch from Grand Junction. 

Departmentai 

Several dedicated applications 
servers on one Of more 

FDDI or fast Ethernet backbones 
connected to high-powered 
workstations or Ethernet LAM 
segments. 

Filtering* 

Ability to set broadcast fre walls. 
Fault-tolerant capabilities like 
hot-swappable components and 
redundant power supplies. 

May not offer centralized 
management functions found In 
enterprise switching hubs. 

Dragon Switch from 
Ungermann-Bass* 

LANplex 5000 from BCom* 
Galaotica from Artel. 

Enterprise 

Same as departmental* 
but with added ability 
to set up virtual 
workgroups. 

May be a mi}( of Ethernet 
switching and ATM. 

Advanced network 
management capabiiities. 

Security features. 

Migration patii to ATM* 

Maiy include routing functions. 

Cost per port typically 
higher than that of workgroup 
hubs* 

PowerHub from Alantec. 

LANplex 6000 from SCom 

MMAC from Cabletron* 

LANswitch from Lannet, 

Elite ES/1 from SMC* 
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MICROSOFT FOXPRO 2.6 BRINGS 
YOUR dBASE FILES FORWARD. 
OR YOUR MONEY BACK. 



Run dBASE reports, queries, screens, and 
apps on the fastest PC database around. 

The Microsoft® FoxPro* database 
has always been the fastest. And 
now it’s even easier to use, especially 
if youTe a user of dBASE.* That’s 
because Microsoft FoxPro 2.6 for the 
Windows^ and MS-DOS® operating 


fact, take advantage of this $99* 
offer now, and if FoxPro 2,6 doesn’t 
run your dBASE applications, we’ll 
give you your money back. No 
questions asked. 

Wizards make short work of reports, 
mail-merge, tables, queries, and more. 

New FoxPro 2,6 features 10 new 


Keep track of all 
your related files 
using the new 
Catalog Manager. 



zs; 



FoxPro Is avaitahle 
for Windows, MS-DOS, 
and Macintosh? 



systems has the unique AutoMigratc 
feature that lets you move your 
existing dBASE files — effortlessly — 
into FoxPro. 

Pius, the FoxPro Catalog Manager 
controls all your Eles in a single screen. 
Better still, FoxPro 2,6 has over 50 
new dBASE language extensions to 
make file migration seamless. In 


wizards to make complex tasks simple. 
Create group/total reports’’ quickly 
and easily. Define tables, build queries, 
or multiuser data entry screens with a 
few clicks of the mouse. MaiFmerge 
your data in Word, WordPerfect,® or 
other word processors in seconds. It’s 
never been easier. 

Save your data. And your money. 

Order before June 30, 1994, and 
you can run your dBASE files on the 
Windows or MS-DOS operating 
system for only $99 ~ that’s a savings 
of $395 off the suggested retail price! 
Try it for 90 days and if you’re not 
completely satisfied that FoxPro 2,6 
has brought your dBASE files forward, 
we’ll give you your money back J 

To get your copy of new Microsoft 
FoxPro 2.6, see your reseller. For the 
name of a reseller near you or to order by 
phone, call (800) 434-3916, Dept. PMV, 

iMIcrosoir* 
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rcsec.eiJ- Mrcri>J!n>f», F’ukIVs, rHc Fojf liead Jcsinn. and MS-DOS are negiEtcrcd trademarks and Wfn(J»w» ts a tractcroarlc nf Micrtwjft 'C^-eporafion. Mnemtosh is a regEstcred frtidcmark Apple Compmer, tnc. dUASR in a icpstcred trademart of 
Borland International. WordPerfect Ls a rei^isrercd trademark of WordPerfect Corpurailnn. 














































^loom of ri ight, 





No other PC X server delivers Unix applications 
to a PC faster and tiiore reliably than PC-Xware"' from 
NCD. And now PC-Xware even delivers the mail* 

Z-Maiir that is. 

Because for a limited time the most comprehen¬ 
sive electronic mail package for Unix (and the perfect 
way to get started integrating Unix and Windows, if 
you haven’t already) is yours free with every copy of 
PC-'Xware you buy. 

This $295 value is just one more reason 
to buy PC-Xware. 

After all, its the most reliable PC X 
server there is, and as such, tlic fastest growing. 

It got that way because we based it 
on the same X server technology found 
in our leading line of X terminals. So 
you’ll find in every copy of PC-Xware 
over six years of continued optimization 
and refinement. 

Which explains why it deUvers the 
highest overall performance, without 
sacrificing X compliance or reliabihty. 

Or even functionality. PC-Xware 
gives you a choice of local window man¬ 
agers (Microsoft'®' Windovvs™ or our own Motif-Uke 
NCDwm), plus VT320 terminal emulation and 
centra] installation and administration. 

And unlike other PC X servers, with PC-Xware 
you don’t have to buy multiple products from different 
vendors to integrate Unix and Windows. It comes 


with all you need, including XRemote and its own 
TCP/IP software. 

So when it comes to installation and support, 
it’U save you lots of time. 

And more money than you might think. Since 
its price tag, even with all these features, is no higher 
than other PC X servers. 

The ones that lose their way somewhere in the 
gloom of night. 




From noio until June 30^ 1994, ufe^re giving au/ay one 
copy of Z.-*MaU unth every copy of PC-?C%vare tve sell. 

Z-Mail is specifically designed for all levels 
of users, yet it s no tinker-toy e-mail system. It s 
based on industry messaging standards so you can 
install it within your existing SMTP mail system 
in minutes — despite the fact it comes loaded with 
features. Being SMTP-based, you can access aU your 
existing mail messages without changing a thing. 
And though Z-Mail is ready to go right out of the 
box, its interface can be customized to your liking. 

Z-Mail also includes MIME support, 
enabling you to send spreadsheets, graphics and 
multimedia as easily as text. It also provides 
advanced message management, including priori¬ 
tization and rule-based filtering, a fuE-function 
built-in editor with spell check, directory services 
access, POP3 support and much, much more. Just don’t 
take lots and lots of time to call and pkee your order. 

Have a copy of PC-Xware and Z-Mail 
delivered to your desktop by e-maUing us now at 
pcxware7@pcx.ncd.com. 

Or, call us toll free at l-800»793-7638. 



Network Computing Devices, Inc. 


NCD 


9590 SW Gemini Drive, Beavenon, Oregon 97005. 503-641-2200 


■This offer is 4vail4b)t; «nly from NCD or its authorized rcscUen. Some restriedons apply for multi-user Ikeiises. All regisiened aud uuregiscefed cradeiiiarks mendoned above are the sole property 
of their rcspccrivc owners. PC-Xware is a tiadeniark of Network Coniputitig Devices, lac. Z-Code, Z-Mail and the Z logo are trademarks of Z-Codc Softwart Corp. All rights reserved. 











News & Views 


PCMCIA STANDARDS 


The Memory-Card Manager Grows Up 


50 


A s committee mem¬ 
bers work on a 
new PCMCIA specifica¬ 
tion that will add bus 
mastering, a 32‘bit data 
path, and 3,3-V opera- 
lion, users continue to 
grapple with incompati¬ 
bilities in current prod¬ 
ucts. PCMCIA devices 
are getting closer to full 
interoperability across 
different PCs. But users 
of PCMCIA fax mo¬ 
dems, LAN adapters, and 
other devices are finding 
that the reality of 100 
percent compatibility ap¬ 
proaches the goal only 
asymptotical ly—coming 
ever closer but never ar¬ 
riving. 

Today\s PCMCIA 
scene features a mixture 
of PCMCIA devices that 
may work perfectly well with 
one brand of PC but not with 
another. "Let's face it, the 
[PCMCIA] spec was original¬ 
ly designed as a memoiy-card 
manager/' says Ray Briden- 


PCMCIA Card Sales Forecast 

(In miRions of units sold frorldfride) 


40 -- 



1993 1994 1995 1996 1997 

Hws chart shows wortdwido sates projections foe 
both memory and 1/0 dences Q¥eT the next five 
years; 1993 figures are based on actuaf sales. 


baugh, marketing manager for 
American Megatrends (Nor- 
cross, GA), a company that de¬ 
velops system motherboards, 
BIOSes, and peripheral cards. 
“PCMCIA is not like PCI [Pe¬ 


ri pheral Component In¬ 
terconnect]. The PCI spec 
needed little revision. But 
PCMCIA has now be¬ 
come a broad application 
bus, and this evolution of 
use has resulted in a chal¬ 
lenge in maintaining 
compatibility across all 
applications/' 

Otlier incompatibilities 
can occur with devices 
that implement features 
not specified in the spec¬ 
ification, such as the so- 
called Type IV, 16-mm 
cards. Toshiba's T460() 
and T4700 notebooks 
have a 16-mm slot that 
accepts the company's 
dual-RJ-J 1-pori modem. 
Bui the modem won't fit 
in standard Type 1,11, and 
III slots, 

Dan Stemgiass, presi¬ 
dent of Databook (Ithaca. NY) 
and head of the PCMCIA com- 
mittee's compatibility task 
force, offers a simple rule for 
solving compatibility prob¬ 
lems: Cali your PC vendor to 


see if tlie PCMCIA device you 
want to buy will work with 
your PC, and use the latest driv¬ 
ers. “If people do that, they find 
that most everything out there 
works.” 

A more permanent solution 
revolves around the PCMCIA 
committee's efforts to tackle 
compatibility issues, which in¬ 
clude developing a minimum 
required function set for the 
CIS (Card Infonnation Struc¬ 
ture). The host chip and card 
services use the CIS to proper¬ 
ly set up IRQs (interrupt re¬ 
quests), i/O memory base, and 
other settings. Eventually, the 
committee hopes to make 
PCMCIA cards compatible 
across hardware platforms. 

Compaiibility will become 
more important iis PCMCIA's 
popularity increases as a pe¬ 
ripheral standard “All of a sud¬ 
den, this neat technology has a 
solid marketing purpose that 
will help drive it into legitima¬ 
cy/' says Bridenbaugh. “The 
stepchild has been adopted.” 

—Ed Perratore 


NETWORK BACKUP 

Vendors Work to Cure Incompatibility Blues 


I ncompatible backup storage formats 
are a big problem for many businesses. 
Although the physical formats that gov¬ 
ern how data is laid down are identical in 
a given backup medium, a brand X drive 
might not be able to read a tape produced 
by a brand Y drive due to differing logical- 
medium formats that define things like file 
header information. Also, a vendor's prod¬ 
ucts can be incompatible across different 
operating systems. 

Backup software and hardware vendors 
hope that a new standard, SIDE (System- 
Independent Data Format), will make tlie.se 
compatibility problems obsolete. SIDF 
1.0, based on Novell's SMS (Storage Man¬ 
agement System) data format, is currently 
being presented for acceptance by the ISO. 


Key backup and operating-system vendors 
like Exabyte, Palindrome, Novell, Moun¬ 
tain Network Solutions, and Cheyenne 
Software support SIDF. But Microsoft, 
which has its own Micro.soft Tape Format 
standard, has not publicly endorsed SIDF. 

SIDF supports DOS, Unix, NetWare, 
OS/2, and FTAM (File Transfer, Access, 
and Management) file systems, but it can 
be extended to support others. Although 
SIDF will most affect tape backup, it can 
be applied to both sequential (e,g., tape) 
and nonsequential (e.g,, hard and CD- 
ROM drives) media, 

SIDF-capable products are shipping 
now. but they won’t solve .storage-corn- 
patibiHty problems overnight: Media must 
be recorded in SIDF to achieve cross-plat¬ 


form compatibility. Rerecording old tapes 
is costly and time-consuming, but it's 
worthwhile for .some companies, accoiding 
to Jeff Platon, chairman of the SIDF As¬ 
sociation. He says the less attractive alter¬ 
native is to keep your older equipment— 
drives, backup software, and perhaps the 
operating system —-on hand to read non- 
SIDF archived data. 

“SIDF is probably the wave of the fu¬ 
ture,” says James McNeil, executive vice 
president of business development at 
Cheyenne Software. But he adds that 
Cheyenne will also support its proprietary 
tape format, because the company cannot 
assume that its current customers will im¬ 
mediately convert to SIDF. 

—Michael Nadeau 
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POINTING DEVICES 


OS/2 on the PowerPC Slated for This Year 


Apple, Cirque Unveil 
Trackball Alternative 


As Microsoft contEnues deveJopment on Windows Chicago and Day¬ 
tona (a new version of Windows NT with a smaiier RAM require¬ 
ment). and Apple works to add multitireadingto System 7.5. IBM is 
working on new versions of its operating systenns as well. 

By the end of the year, IBM plans to release Ets first Microker¬ 
nel based Workplace OS product for the PowerPC, which is in 
essence OS/2 running on the PowerPC. OS/2 for the PowerPC 
was slated to enter beta testing in June. 

IBM says it is now in beta testing of a symmetric multiprocess¬ 
ing version of OS/2 that it hopes to release this summer. "Eight- 
MB systems would be comfortable running this,” says Ayodele 
Anise, OS/2 SMP development manager. 

IBM also has plans for a thmmed-down, faster version of OS/2 
for Intel, but executives were mum on further details. A represen¬ 
tative would say only that “IBM is starting to customize OS/2 for 
spectflc needs.” —D.A. 


1994 


1995 


1996 


OS/2 2.x 


OS/2 19S5 


OS/2 1996 


{OS/2 for fntd) 

“Lite" irension 
SMP version 
Distributed SOM- 
otijects II 
OpenEk>c 
Security 

Systems Management 
Plug and Play 

Work place OS 
fO^ the PowerPC] 
OS/2 2.x an the IBM 
Microltentel 
Integrated Pen/Speech 


rOS/2 for Intel] 
Taligent layers 


[OS/2 ter Intel) 
Taligent R2 layers 
FullDCE 


Workplace OS 


Workplace 05 


(OS/2 for the PowerPC) (05/2 ter tlie PowerPC) 
Taligent layers Taligent R2 layers 

FullDCE 
SMP 


Entertainment, Education Help 
Drive Home PC Acceptance 



Cirque's GJidePaiiit brings the oldest 
pointing device—your finger—to PCs 
and notebooks. Instead of rolling a 
trackball or mouse, you dr^ your finger 
across the GlidePoInt’s motion-sensitive 
surface. Apple is usng a similar 
technulogy In its new Mac PowerBooks. 

A pple’s new Mac Power- 
Book 500 notebooks 
will introduce an innovative 
pointing device that essentially 
has one moving part: your fin¬ 
ger, Instead of rolling a ball 
as you would with a mouse or 
trackball, with Apple's new 
trackpad pointing device, you 
move your finger across a pad. 
The trackpad doesn’t have any 
moving pans and doesn’t re¬ 
quire you to disassemble it to 
clean it. Instead of poiniing and 
clicking, you point and tap with 
the trackpad. 

Two layers of measurement 
electrodes built into the pad’s 
surface are arranged in a check¬ 
erboard pattern that creates a 
series of inter.sections. The 
presence of your finger lowers 
the capacitance at the closest 
electrode intersections and 
modifies the signal received by 
the sense electrodes. The track¬ 
pad compares the current loca¬ 
tion of low capacitance, then 
compares it to the previous lo¬ 
cation. and moves the cursor 
accordingly. The trackpad’s 
resolution (250 points per inch) 
allows cursor control down to 
the pixel level. 

The new pointing device is 
not limited to PowerBooks. 
Cirque (Salt Lake City, UT, 


(801) 467-1100) says it will 
sell a similar device called the 
GlidePoinl that plugs into a 
PS/2 port for $99. Cirque is 
also pursuing other manufac¬ 
turers. 

BYTE editors tested a pre¬ 
liminary version of the Glide- 
Point and found it should be 
especially useful in areas that 
restrict you to a limited range 
of motion, such as on an air¬ 
plane. One potential drawback; 
The trackpad is so smooth that 
you don’t get much tactile 
feedback. Any passive-matrix 
notebook, including the new 
PowerBooks, tends to lose the 
cursor when you move it 
quickly across the screen. With 
the passive-matrix/trackpad 
combination, you may find 
yourself looking up at the 
screen a lot more at first. 

—Dave Andrews 


PC TRENDS 


Consumer Beckunics Adoption Trends 
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AutHiHbiifi. teas 


Years required for SO perceol penetration 
into U,S. hCNTiBs finefudes year of first 
sale to oonsumers) 

■ Baaed on analyst's fapBcasis 

Approximaitely 37 percent of LI.S, 
homes have a computeri aocoitUng 
to tbo Eledronic industries 
Association [Washington. DC]. 
Ana[ysts think that tvfthin four or 
flve years, 50 percent of U.5. homes 
will have a PC. 


A lthough computers dom¬ 
inate the business scene, 
they have not achieved the 
same success in the home. '‘At 
the home level, the computer 
is too difficult to Icam how to 
use.” says Joe Walsh, CEO of 
the Resource Finance Group 
(Grand Rapids, MI). RFG sells 
a 486-based multimedia sys¬ 
tem called the i-Media for 
about $3500. It can play full- 
length CD-I (CD Interactive) 
movies on a big-screen TV 
thanks to an on-board MPEG 
decompression chip and S- and 
composite-video output. 

Figures from the Software 
Publishers Association confirm 


heightened interest in multi- 
media-capable machines from 
home buyers; PCs equipped 
with a CD-ROM drive ac¬ 
counted for 37 percent of home 
computers that were bought in 
1993-1994, versus 19 percent 
in 1991. 

The percentage of sound- 
card-equipped PCs bought for 
the home increased from 4 per¬ 
cent to 19 percent over the 
same period. “Productivity is 
a justification [for a home 
PCI,” Walsh says. “But once 
people get the box inside their 
house, the thing that they’re 
buying is entertainment.” 
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News & Views 


Users: Give Us Connected PDAs with PCMCIA 


C all it a strategic pause in 
the PDA (persoual digi¬ 
tal assistant) market. Although 
Apple has released a new Mes¬ 
sage Pad and Motorola says it 
will sUut selling a communi- 
cations-centered personal com¬ 
municator this summer, major 
players like Compaq are still 
evaluating what users want in a 
PDA. 

BYTE surveyed about 30 
current or former u.sers of the 
Tandy/Casio Zoomer, Apple 
MessagePads 100 and 110, or 
Sharp Electronics' ExpertPad. 
Through the survey and follow¬ 
up interviews, BYTE came up 
with a 10-point wish list for 
next-generation PDAs. 

No tiny PC clones. More than half 
of those surveyed responded 
favorably io the notion of 
scaled-down versions of desk¬ 
top applications. But in follow¬ 


up interviews, several users 
bristled at the notion of a Hat- 
out, scaled-down PC that would 
dilute the PDA's convenience 
and value. “No one is going to 
want to run WordPerfect [on a 
PDA]," says Greg Kearney, the 
owner of a MessagePad and a 
Zoomer and assistant systems 
administrator for the Casper 
Star-Tribune (Casper, WY). 

Cennect it ta the desktop. Ken 
Wallich, user-interface group 
leader at Network Computing 
Devices (Muniitain View, CA), 
switched from the Zoomer to 
the Apple MessagePad 110 be¬ 
cause of the latter's ability to 
connect to his Mac. 

hm the a|)plrcatjons. Ed Den- 
hoff, facilities manager for a 
large financial organization, 
generally praises the Zoomer 
but questions the Tandy/Casio 
development team's encoding 


Users: PDAs Should 
Complement the Desktop 


Replacement 



Complement 


A recent survey cwiducted by BYTE 
indicates that users see PDAs as a 
complement, rather than as a 
repiacement for their desWop 
comiHiters. 

of documents (c.g., the U.S. 
Declaration of Independence) 
into ROM. Denhoff says that 
ROM space could serve better 
purposes, such as terminal em¬ 
ulation and fax capability. 

Other respondents want ap¬ 
plications with smart agents. 
Doug Miller, a principal of the 
management consulting and or¬ 
ganizational development firm 
Reser Miller, says such an 
agent would read his appoinl- 
menl schedule, note an up¬ 
coming sales call, log on to an 
on-line service, download in- 
forniaiion about that company, 
and alert him ]5 minutes be¬ 
fore the call. 

Make them faster. “When you're 
silting at a table, at a meeting, 
or [talking I on a teiephtme, you 
have to be able to |access data] 
right now," says Bill Laird, as¬ 
sistant vice president of Amer- 
i c an Sysie m s Engi nceri ng. 

Receive faxes, not just send them. 
The MessagePad 110 pemiiis 
the sending of faxes natively; 
the Zoomer, via America On¬ 
line, But there are problems in¬ 
herent in receiving faxes be¬ 
cause of the PDA's memory 
restriction.s {i.e., faxes can be 
only one to two pages long) 
and remote nature. Faxes may 
require routing through a desk¬ 
top system or a third-party 


store-and-forw'ard service that 
knows how to reach you when 
you're on the road. 

Tell us where we are. Several re¬ 
spondents said that they would 
purchase a GPS (global po.si- 
lioning system) on an add-on 
PCMCIA card today. They 
wouldn't have to pay a high 
premium for a car with similar 
GPS technology. 

Programming to go. Users want 
programming modules to help 
the occasional, as opposed to 
professional, developer write 
custom applications and extend 
the PDA platform. 

Subscription services. In the sur¬ 
vey, users were tepid in their 
desire for subscription services. 
Z<K)mer users, for example, can 
already get headlines via 
America Online. But many on¬ 
line services (e.g., AT&T’s 
PersonaLink and Apple'.s 
e*World) won't be up and run¬ 
ning until later this year. Kear¬ 
ney pictures a program that 
would download an electronic 
newspaper each morning into 
his PDA, so he could read it on 
the train and later transfer sUKk 
quotes to his desktop PC. 

Vortkat appficatioiis for specific busi¬ 
nesses, Health care could be the 
greatest beneficiary of the 
PDA'.s advantages, according 
to Len Steinbach, who's vice 
president of technology for the 
National League of Nursing 
and president of the Micro¬ 
computer Managers Associa¬ 
tion. Unlike expensive termi¬ 
nals, PDAs are portable. 

Keep it slim. This may be the 
biggest challenge as vendors 
add functionality to PDAs. 
PDAs must fit easily into a 
pocket, ‘T know from my days 
on Wall Street,” says comput¬ 
er consultant David M. Blu- 
menstein, “that the Iasi thing 1 
wanted to do was stuff things 
into my pocket that were go¬ 
ing to kill the design of the 
suit." — LP. 


Users Say Pen Still Important 


Pen-b3sed PDAs have been maligned for their somewhat suspect 
handwriting rec^ognitiDn. But an infonnal survey conducted by BYTE shows 
that many users place a higher priority on PCMCIA, portability, and faxing 
than on accurate handwriting. The survey results suggest that users value 
pen-based input, but more forfomts-based applications with ink capture 
than free-farm handwriting recognition, (Results are in percentages.] 


Very Somewhat Not 
Important Important Important 


Remote file transfer to/from office PC 

SB 

30 

15 

AutO'Synchranization with desktop PC flies 

41 

46 

11 

Infrared link to desktop 

22 

56 

22 

Log on to office network 

30 

26 

44 

Send/recBive E-ma)l, files 

46 

41 

11 

Send/receive faxes 

67 

26 

7 

Cellular voice services 

33 

30 

37 

Accurate handwriting recognition 

63 

26 

11 

Pen/stylus Input 

89 

7 

4 

Ability to carry In pocket 

8S 

15 

0 

Full-size Keyboard add-on 

7 

45 

46 

Reduced keyboard for twchFinger typing 

8 

33 

59 

PCMCIA devices 

85 

4 

11 

Scaled-down desktop applications 

56 

33 

11 

Household management applfcatlons 

33 

37 

30 

Business-specific (l.e., verticatj applications 

19 

46 

33 

Subscription services (e.g., news headlines) 

26 

33 

41 

Priced under $500 

48 

45 

7 
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The Best in Publishing 

Professional publishing power with Corel ease of use 



■ ^eihluw H/flfiion 3.0 lof C 


Add M ID your documieDls 
wiltiachoitjeofoVEr 600 
TrwType end T^pe } foirfs. 

\ 


Chaos* from aver 10,000 EPS cliipflrt images and 100 higlvres color 
pfwios included wiih Corel Veaiuro, or inpri graphics from o voriety 
of popular software packages. 






Automatlailly generole 
tables lo hlphrighr by 
infarmotion. 


For Oplwn'iii Open 


Creole profesaonal DTP 
documents by controllirtg 
every aspect of your page 
layoul IncliK^ng page size 
and aitenlDlian, 
pcEDgrc^h cmd fnima 
attributes, ond Ngfheod 
typDgrophv settings. 


Scan blodc ond white, or 
fulkolor images direcfly 
into your documenl. 

Color correcl yourlmoges 
and produce 4^br 
proc^ Of spot dor 
separotions. 


Anchor grapltk frames to 
tertfa maintain referencing 
between teKt and grophics. 


Easily create struciured 
dacuments using the 
autamntlc genemtbn of 
poge rtumbers, tunning 
headers and foolers. 


descriptive teict with 
images by autumatjcaly 
adding coptiairs to 
frames. 


Apply frame tugs Id define text 
and Image ottrlhutes qiPdcty and 
consistently througbaul every 
doGument. 


Flow text DiDuid any gropbit 


Enter text cfirecily into o WYSIWyS 
environmem or import from a wide variety 
of popular word processing packages. 


The single solution for projects of any size or 
length, Corel Ventura 4.2 for Windows features 
faster font loading and complete color prepress 
capabilities. There is support for Adobe^ 
Acrobat™ and a bonus Adobe Acrobat Reader ™ 
You'll receive Ventura DataBase Publisher 4.2 > 


that lets you publish documents from database 
information, Ventura Separator and Ventura 
Scan. Pius, there are 75 templates, over 600 
fonts and more than 10,000 clipart images that 
let you easily create a wide range of dynamic 
communication materials. 


Va/ue/ 


Aufomafion/ 


Versatility! 


• Two fuUiz-featured publishing 
appHcotions 

• 75 professionally-designed templates 

• Direct scanning, prepress control 
and color separation u^iflties 

• Ouer 10,000 EPS clipart images 

• Ouer 600 TrueType and Type 1 fonts 

• 100 5ig5-reso/ij£ton royalty free 
photos 

• Ower 25 import filters 

• Adobe Acrobat Reader u/i£h 
Adobe Type Manager" 2.6 included 


• Automatic gene ration of indexes 
and tables of contents 

• Easf/y create page headers and 
footers 

• Automatic pages, chapter and 
figure numbering 

• One-step bullets and drop caps 

• Automatic file bnk:s for direct 
updates 

• Aufomatlc text-reflow 

• Create Hypertext links with neiu 
Adobe Acrobat support 



Create documents of any size, 
length or complexity 
Import text and graphics from a 
variety of software packages 
Create data-intensive 
documents sueb 
as catalogs 
and price lists 
quickly and 
easily 


Software Spewim (ms m all Dm of 

toW-fruw Bhoppirg. FnSniiy. WwfotgNtA S 4 lw gwplc 


iXJOPMlOenlrall. 


shipping nf prclwT re™ hffri beterp 
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Circle 78 on Inquiry Card. 
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THE CALENDAR HAS BEEN 
AHOUND FOH 6,000 YEARS. WE FELT 
IT WAS TIME TO IMPROVE IT. 





Micfasott Piofecl - Project! 


I File Edrt View insert Format loots ^ndow Help 




MS Saw Swil 


I ask N ame 


j^TTOfi^i mmm \ i nfnimi 


Resfiarch 

Develop questionnaiie 
Distnbute questioonadre 
Compile results 
Clieiit cleedline 

Pres^nta tion 
Determirte diiection 
Ejcewte strategy 
Create slides and overheads 
Pnsciure eciujpment 
Rahearsal 
Presentation date 

Development 
Weekly gjotcbecKs 
ProdtKe master book 
Shiptodient 


I Gnfig.Barbara 

0iari6 


Fled 


There should be 
pienty of time to 
gat tJus r«ht if 
we start now! 


Barbara 






















































































Introducing new 
Microsoft’ Project version 4.0. 

As long as people have had 
thin^ to plan, they Ve always looked 
for better ways to organize and 
manage the process. 

Now there’s software that helps 
you do it more effectively than ever. 

It helps you plan, manage 
and communicate with ease. 


With new Microsoft Project, 
planning is easier than you ever 
imagined. Simply type a list of 
what’s to be done. By whom. And 
how long they’ll need. 

\bur plan is automatically con¬ 
verted to easy-to-read reports. 
Calendars. And charts. (Like the 
examples you can see at the left.) 



Ihe mrarld’s most 
popular business 
project planning 
software Just got 
better with 
Microsoft Project 
version 4.D. 


It watches how 
you work and guides you 
step by step. 

Like other programs in the 
Microsoft Office family, Microsoft 
FVoject features IntelIiSense”tech- 
nolo^^; Simply stated, your software 
now senses what you want to do 
and helps you do it. 

For example, PlanningWizards 
offer suggestions as you go, to help 
you avoid problems down the fine. 

Cue Cards help you set up your 


plan with step-by-step instructions 
that stay on the screen as you work. 

With GanttChartWizaids, you 
just choose a great-looking format 
and it does the test. (Just like the 
ChartWizard in Microsoft Excel.) 

What’s this all mean? Simply 
that you can get started right away. 
And learn as you go along. 

Now it’s easy to keep 
everyone in the loop. 

Chances are you’re not the 
only one working on the project. 
Microsoft Project was developed 
with this in mind. 

\bu can now distribute reports 
through your existing electronic 
mail system! Click on a button to 
collaborate. Click to delegate. Click 
to get the status of your plan. Even 
set reminders on important tasks. 

To do all this (and a lot more) all 
you have to do is take the first step: 
Call Microsoft at (800) 671-3955, 
Dept. KZ5, for more information or 
for the name of a reseller near you. 

\bu’ll wonder how you ever 
managed without it. 


Mcfcsolt 


'SoitK featum require MAPI-caci^liaiiiT mail ^sncini, acquired separ^dy. ^ 1994 Cnipomiicmr All Mktnsoh If a 

Bcrrdi trademailc and InrelhSeifHe is t rridennuk of Microsoft Ckicput^ciox]. In the 50 Umted States, call {800) 671-3955, DepL KZ5. CustaracTs in Canada, caE 
(gCfO) 563-9043. Outside the 50 United States and Canada, ciU your local Microsoft ruhsldlaiy nr (ZD6) 936-8661 - 





News & Views 


COURT ACTION 


Developers Debate 
Stac-Mcrosoft 
Trade-Secrets Decision 


A seven-person jury de¬ 
cided that Microsoft's 
DoubleSpace disk-compression 
utility infringes two Stac Elec¬ 
tronics data-coinpression pat¬ 
ents and awarded Stac $120 
million. The jury also found 
that Stac had misappropriated 
and used in Stacker products 
Microsoft's trade-secret pre- 
loading feature and awarded 
Microsoft $13.7 million. 

Software developers and at¬ 
torneys are debating the rami¬ 
fications of the second deci¬ 


sion. At issue is the preloading 
program that integrates data 
compression seamlessly into 
the internal operations of MS- 
DOS. Stac says it reverse-en¬ 
gineered the interface between 
DoubleSpace and MS-DOS 
and then developed a preload 
interface of its own for Stacker 
using a clean-room develop¬ 
ment process. Microsoft says 
Stac copied the design and 
functionality of more than 3000 
lines of MS-DOS compre.ssion 
integration code. 


"Stac was attempting to negate the competitive advantage enjoyed 
by Microsoft's own DoubleSpace developers through their collabora¬ 
tion with the Microsoft MS-DOS developers on this 
undocumented interface.... When confronted by 
Stac's patent-infringement lawsuit, Microsoft de¬ 
clared the undocumented interface to be a trade se¬ 
cret and sued Stac over its use. They didn't sue Stac 
for copyright violation because we didn't copy their 
code. What we did do was try to level the playing field just a little bit 
by making Stacker interface to MS-DOS In exactly the same way that 
DoubleSpace interfaced with MS DOS.’' 

—-Gaiy Clow, president of Stac Dectfionics 



"Stac disassembled and copied the design, functionality, features, 
and processes of more than 3000 lines of MS-DOS. This is the rea¬ 
son a federal jury awarded punitive damages against 
them for violating Microsoft trade secrets, not be¬ 
cause they made a few undocumented calls to en¬ 
sure compatibility. Developers should not be misled 
by Stac's misrepresentation of facts. Far from going 
after anyone, Microsoft is more committed than ever 
to work with the developer community.” 

—Paul IIAaritz, senior vice president, systems, Microsoft 



"Microsoft is using the Stac case to extend trade-secret protection 
to algorithms. This is tantamount to banning reverse 
engineering entirely. Reverse engineering has been a 
valuable tool in the PC industry. We would not have 
the PC compatible in the first place if the ISM BIOS 
had not been reverse-engineered and cloned. Mi¬ 
crosoft's attempt to put a stop to this is just another 
example of how they are trying to dominate this in¬ 
dustry. And it's hypocritical...Microsoft's own engineers use reverse 
engineering, too." 

—Farfey, airthor of the forthceming book Undocumented HetWore 



CODE TALK 



RICK GREHAN 


SNIP Away Object Memory Management Chores 

In the software nativity wards of the world, new tools are being bom dai¬ 
ly, Too often, however, it seems the tool you lieed isn^ yet available. This 
month's development tool is one I wish had been available about two 
years ago. 

Sack then, I was working on a rofher large database program ttiat re^ 
qulred the creation and maintenance of numerous in-memoiy obiects. 
The program also had many linked lists that wired obiects togedier. The 
headaches of memory allocation and deallocatjon were severe enough, 
without the bookkeeping I had to do to make sure any destroyed object 
was propefiy removed from whatever lists it bad been placed on. 

SNIP (Struct Nelwoili implementation Program 1 for Windows ($2951 
from Advantage Software Technologies (Cumberfand, Rl, (401) 334- 
4807} would have made my life so much easier I have to fight the ur^e 
to lie down and cry. SNIP automates the process of huUdlngand main¬ 
taining networks of dynamic, in-memory data obiects (i.e., objects that 
can be connected either one-on-one or in arbitrarfly complex lists, and 
^lat can be created and destroyed 1* 

With SNIP, you build a D5M (data structure metafile), which is a 
file into which you load a definitioii of your data network, using a struc¬ 
tured-language syntax reminiscent of C++ class definitions. The 05M 
language lets you describe olqects as collections of attributes, some of 
which are descriptive (e.g., a dient object consiste of an id, which is an 
hit, and the cHenf s name, which is a pointer to a string] and the rest as¬ 
sociative {e.g., a department object contains a reference to a list of em¬ 
ployee objects). 

SNtP then compiles this DSM file and produces C or C++ source 
code to handle the objects you've defined, tt doesn't do everything, 
mind you, it just fakes care of the memeuy management aspects. For ex¬ 
ample, if you've asked for C++ code, you'll likely have to edit it to load 
up the constructors so that data members are properly initialized. 
You'll also have to merge it into the rest of your application. 

What it will build for you, ihough, are all the methods for creating ob¬ 
jects, methods for destroying objects, iterators for walking through 
lists, methods for linking and unlinking objects to and from lists, and 
'"safe" pointers to reference objects and their contents. (The frointers 
are “sate" ki that they property return NULL values if the object has been 
deleted.) 

SNIP is positioned just right; it's not so high-level 
that you can't put application code on top of it, 
and not so low-level that you can't get ^ 
underneath It and move its results 
across platfomis. Think of SNIP as 
sort of a template on steroids. If your 
application needs lots of linked in- 
memory data objects, save yoursell 
a lot of time and testing and check 
out SNIP. 
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Are you 

well connected? 

IIP JetDirect. Tlie direct 
network connection for all 
your HP LaserJet printers. 

These days, it's more important than 
ever to link every printer directly to 
your network. All the more reason 
to consider HP JetDirect network 
intertaces. Of course, if you already 
have network-ready HP LaserJet 
printers, you're iill set. But for all yom^ 
other IIP printers, IIP JetDirect is 
the single-sotu'ce solution. Because 
it transmits data at the full capacity 
of your network. HP JetDirect offers 
impai'alleled speed and perfonnance. 
And thanks to HP JetDirect's soft¬ 
ware utihties, installation and man¬ 
agement are a snap. Call us today at 
LSOO-533-1333, Ext. 8199' and find 
out how to make a direct connection 
-with HP JetDirect . 


• JetDirect cards and JetDiiect EX inter¬ 
faces support all HP LaserJet printers, 
HP Desklel priitiers luid HP DesignJet 
plotters 

• Flash memory for sofhvaie upgrades^ 

• Multiple protocols with automanc 
switching 

• Print er-nuinagemeni software utilities 
such as JetAdmin aJid JetPrint 

• Supports industiy^-standai’d SNMP- 
based network management softvs^aie 

• Compatible with mi^jor netW'ork 
lopologies: Ethemei, Token Ring, 
Apple LocaiTalk^'^ 

■ (Compatible witli tliese major network 
operating systen^: Novell NetWare, 
Microsoft.® LAN Manager, Windows 
for Workgroups, Window s NT. IBM 
LAN Server, Apple EtherTalk, Apple 
LocalTalk^; LTNIX'^: HP-UX, SimOS, 
Solaris, SCO UNIX, IBM ADC ai’id Ipd 


Another smart networking 
product from HP. 


PACKARD 


'rtotHippwiHd by JaiDirec) ec intflrfaDBs. tin Canada call 1 .BCO-sa/’assz, Dftpi. 100. uh<ix lE a iBgistBffld irad*msrtiof UNIX Syitsm LabwatioPiM Inc, m ihe U-SA 
and Otfiar coiinlrlaa. Mlcrasolt te a U.9. reglaterad Iradamaik and Windowa m a tradsinark d MKnorfiodt CMpDralkm. OlSfr? Hawlotl-Packarel Con^Mny FIND0Q9 





News & Views 


APPLICATIONS DEVELOPMENT 

Options for Notes 
Developers to Improve 


D evelopers frustrated by 
a limited number of vi¬ 
sual-programming tools for 
writing client programs that ac¬ 
cess data stored in Lotus Notes 
databases should see their op¬ 
tions improve this summer, 
thanks to Lotus Development, 
Brainstorm Technologies, and 
even MicrosofL This summer, 
Lotus plans to release ViP, a 
Windows-based visual-pro¬ 
gramming environment to de¬ 
velop graphical front ends for 
Lotus Notes, ViP, which will 
sell far S995 per developer, is 
based on a new version of Lo¬ 
tusScript, a structured, BASIC- 
compatible programming lan¬ 
guage. 

ViP joins a similar program 
from Brainstorm Technologies 
(Cambridge, MA, (617) 492- 
3399 ) called VB/Link for Lo¬ 
tus Notes ($795). At press time, 
Microsoft said it was about to 
begin te.sting of software that 
gives applications like Excel 
bidirectional data-exchange ca- 
pabilities with Notes. 

ViP will help address the 


concerns of developers who 
want an easier way to develop 
custom programs for Notes 
clients than by using the cur¬ 
rent applications development 
environment. ViP distinguish¬ 
es itself in several areas, in part 
because it uses a new version 
of LotusScript that lets a de¬ 
veloper construct object class¬ 
es without having to rely on 
C-H- programming to create 
custom object classes. Objects 
developed within LotusScript 
can be used interchangeably 
with externally defined objects. 

ViP’s most dramatic new 
feature is its linking tool* This 
tool, which appears in a stan¬ 
dard Visual Basic-style tool¬ 
box, lets a developer draw a 
link between any pair of ob¬ 
jects, such as a button and a 
chart tool. As a developer 
draws the link, ViP generates 
a default script that specitles 
how the two objects work to¬ 
gether. When the default code 
does not establish the desired 
link, developers can sometimes 
make revisions just by click¬ 


ing on dialog-box controls. In 
other cases, simple manual 
code edits are necessary. ViP 
should also improve Notes* in¬ 
teraction with SQL databases 
by allowing the concurrent dis¬ 
play of data from multiple 
.sources through Lotus Daia- 
Lens and support for Mi¬ 
crosoft’s ODBC (Open Data¬ 
base Connectivicy) platform. 

Although Lotus says Lo¬ 
tusScript is syntax-compatible 
with Microsoft’s Visual Basic, 
LotusScript and ViP do not 
support Visual Basic custom 
controls. Nor does ViP cur¬ 
rently let you write programs 
that view or update data stored 
in a rich text field in a Notes 
database. Maria Watts, Lotus’s 
director of product manage¬ 
ment for applications develop¬ 
ment products, says a future 
version of ViP w ill support rich 
text fields. 

Visual Basic and Visual Ba¬ 
sic for Applications cannot cur¬ 
rently access Notes databases 
on their own. But using Visual 
Basic and VB/Link for Lotus 
Notes, Visual Basic develop¬ 
ers can visually program ap¬ 
plications that access informa¬ 
tion stored in Notes databa.ses. 
With VB/Link, a developer can 
compose a response document 
that can be attached to an ex¬ 
isting Notes documenu for ex¬ 
ample, In going the Visual Ba- 
sic-VB/Link route, you can 
also take advantage of the 
many other custom controls 
available to Visual Basic de¬ 
velopers. VB/Link has been 
shipping since December, and 
the company plans to release a 
new version this month that 
add,s ,support for rich text fields 
and file attachments in Notes. 

—Rick Dob^n 


LotusScript vs. Visual Basic 


Lotus says it will releaso LotusScript 2.0 this sununer. The company will 
Include it in Notes VIP and other applicationSw Microsoft’s Visual Basic for 
Applications provides users of that company’s Office products with a 
cross-applicatian development language. 


Feature Visual Basic for Applications LotusScript 3.0 


Introduction date 

Rrst quarter 

February 1993 

Products In now 

Excel 5, Project 4, Access 

Improv 2,1 for Windows 

Projected Introductions 

Word for Windows In 1995 

Notes VIP in summer; 
other products this year; 
cc:Mail. SmartSuite, 
and Notes 4.0 in 1995 

Type of programmlnfi 

Visual Basic tectinology 

BASlC^ompatible with 

object-oriented 

extensions 

When It will support 

OLE Custom Controls 

Now in Access 2.0, future 
Microsoft applications 

Early 1995 

Platforms 

Windows, Mac 

WiiTdows. OS/2^ 
some Unix 



Intei^aph’s port of Win¬ 
dows NT to the Clipper RISC 
processor (see “Windows. 
Wfndows Everywhere?." June 


1993 BYTE) 


Intergraph (Huntsville, AL. 
(205) 730-2000) has carv 
celed that effort and is cur¬ 
rently porting its wide range 
of CAD applications to \Afin- 
dows NT running on Intel- 
based processors. “Inter¬ 
graph is now offering 
customers a move to the 
Windows NT Pentium envU 
ronment." says Bill Payne, 
manager of systems product 
marKetIng at Intergraph. 
Payne added that earlier this 
year, engineers that had 
been helping Sun Microsys¬ 
tems port Windows NT to Ul- 
traSparc left Intergraph and 
now work at Sun. —OA 


The U.S. Goveminent's plan 
to deliver encryption hard¬ 
ware with a trapdoor for po¬ 
lice eavesdropping (see “En¬ 
cryption Chip Draws Rre/ 
July 1993 BYTE) 

The plan continues to meet 
broad and stiff resistance 
fro m pu bl I c-i nte rest gro u ps 
and industry coalitions. The 
Computer ProfesslonaEs for 
Social Responsibility (Palo 
Alto, CA) sponsored a peti¬ 
tion that people could sign 
by sending in E-mail and re¬ 
ceived 48,000 signatures at 
the time this was written. Op¬ 
ponents say the Escrowed 
Encryption Standard suffers 
from being expensive, intru¬ 
sive, and of uncertain value. 
The FBI and National Secu¬ 
rity Agency back the plan be¬ 
cause they believe court- 
approved eavesdropping is 
necessary for Investigating 
certain crimes.To obtain the 
petition, send a blank mes¬ 
sage via E-mall to petition- 
info@cpsr.org. 

—Peter Wayner 
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High-End NextStep 
Workstations 

page 40IS-3 


3-D Mouse 
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Intelligent Hub for AS/400 
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Paint and Compose on the 
Psion Series 3 

page 40IS-20 


Add Security to DOS and 
Windows 

page 401S-1S 
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THE SMART ALTERNAHVE .. 



Snap into the future with the LEO DESIGNote 
which provides full flexibility and upgradeabili- 
ty in a modular package. The interchangeable 
LCD allows effortless upgrades from a mono 
STN display to either a color dual-scan STN 
or color TFT display. The removable HDD 
lets you swap drives with up to 500 MB of 
storage, and you can also replace the 3.5“ 
FDD with additional modules. Intergrated 
with VESA local bus VGA Graphics, a 
built-in trackball, a built-in micro¬ 
phone and speaker for on-board 
audio, ports for PCMCIA type 
II or III, a choice from a full 
line of CPUs, and a host of 
other innovative features, 
the LEO DESIGNote is the most 
powerful and versatile notebook 
solution around. 



Computex Taipei 

June 2-6 
Booth No:A632 


LEO DESIGNote 


Authorized Ofstribufor: 

LEO CP) COMPUTERS 

TEL: 93-51-564737 FAX 92-51 564737 

NATION-TECH SON.BHD. 

TEL: 6CK3-9e52e99 FAX. 60 3-9S53466 

NASCO (NATIONAL ADVANCED SYSTEMS Co. 
TEL: 966- M771037 FAX 966-M774913 

GOOD LUCK IMPORT EXPOIJT Co., Ltd. 

TEL: 662-2132800 FAX; 662-2125810 


SMB COMPUTERS 

TEL: 971 -4-5 T 7070 FAX: 971-4-511191 
READ ARABIA COMPUTER CORP. 

(LEO MIDDLE EAST REPRESENT ATI VE) 
j TEL 962^:^664343 FAX; 962-6^^83754 
BYTE COMPUTER 

TEL 98-21-2276665 FAX: 98-21-2009646 


SEN Computer-System-Vertriebi GMBH 
TEL: 49-61S 495010 FAX: 49-618-495088 
AL MULLA A BROTHER CO. W.LL. 

TEL: QC2-965-244-5040 FAX: 002-965-243-72 
MLL COMPUTER SYSTEMS LTD. 

TEL: 002-972-3-5765511 FAX: 002-972-3-751 
AMERICAN TECHNOLOGIES. INC. 

TEL 63-2-774002 FAX: 63-2-788629 



FORMOSA PLASTICS REAR BUHDtJG 
301, TUNC HWA NORTH ROAD. 

TAJPtl. TAIWAN 

Th( e8fr 3 71'745C10 Fch; 086-2-7162782 
Fete* 23066 Chorteoe 


First International Computer, Inc. 

FIC EUROPE BV Tel: 3 L73 148565 Fax:31-73-145546 FIC SPAIN Tel: 344 3070343 Fax: 34-1-3071463 

FICUSA Tel: 1-510-2527777 Fax: 1-510-2528888 FIC HK Tel: 852 677-3713 Fox: 852-677-4055 

FIC AUSTRALIA Tel: 61 2-821-2055 Fax: 61 2-821-2857 FIC CZECH Tel: 425-41122643 Fax:425-41213144 

FIC JAPAN Tel: 61-3-5461-2181 Fox: 81-3-5461-2345 le rtianjiti iViCq kriel tnoide « I IrnSimj'^ of ►iW Co'iporali 
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The latest workstations from Elonex come with 
NextStep 3,2. The NextStation machines are 
based on the company’s PC-466/VL and PC- 
560/VL models and feature three versions of 
NextStep; the User Edition, the Developer Edi¬ 
tion, and the Academic Edition. Modeis with 
the User Edition come with 10IVIB of RAM and 
a 27D-MB hard dnve; Developer and Academic 
Edition modeis come with 32 MB of RAM and a 
54D-MB hard drive. 

The PC406B/VI NextStation (£2775 to 
£4575) features an Intel Gfi-MHz 486DX2 CPU 
with a 250-K6 external cache^ up to 64 MB of 
RAM, a video adapter with an 53-928 accelerated graphics processor and 2 MB of VRAM, a 
27D-M6 to 4-GB hard drive, and an Ethernet NIC. The standard modei comes with a 17-inch 
1280- by 1024-pixei monitor (20- and 21-inch models are options). 

Air PC-406/VL NextStation models provide a mixture of ISA and VL-Bus slots, a SYnnch 1.44- 
MB floppy drive, two serial ports, one parallel port, up to five half-height drive bays, a 150-W 
PSD, a lD2-key U.K. keyboard, and an IBM PS/2 Microsoft-compatible mouse. A SCSI CD-ROM 
drive and controller card are options. 

The Elonex PC-50O/VL NextStations (£3415 to £5555) feature an Intel 60-MHz Pentium CPU 
with a 512-KB externa) cache, up to 128 MB of RAM, a video adapter with an S3-928 acceler¬ 
ated graphics processor and 2 MB of VRAM, and an Ethernet NIC. The systems also have the 
same monitor choices as the PC-406B/VL. 

Desktop PC-560/VL NextStations offer up to Rve half-hei^ drive bays with hard drives be¬ 
tween 270 MB and 4 GB and a 150-W I^U. Floor-standing models have seven haH-lteight drive 
bays with hard drives between 270 MB and 8 GB and a 220-W PSU. 

Comaa: Elonexpla. London, U.K.. ^44 81 452 4444: fiix: +44 81 452 6422. 
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High-End NextStep Workstations 



IEEE 488.2 FOR SUN 
SPARCSTATIONS 

You can now add an IEEE- 
488.2 controller SBus boand 
to your Sun SparcSta 
tion. The SB- 
GPIB/TNT in¬ 
creases 
the data 
tra nsfer 
rales to as 
much as 3.6 
MBps, using Na¬ 
tional instruments* 

(Newbury, U.K,) TNT4882C 
ASIC and HS488 high-speed 
GPIB protocol. You can program 
the board with the company *s NI- 
488,2M for Solaris software and 
the Sun versions of Lab View 
graphical-programming S()ftware 
and LabWindows/CVI automatic 
code-generating software. A 
SparcStation that’s equipped with 
the SB-GPIB/TNT becomes a 
high-performance IEEE-488,2 



controller 
that you 
can 
use to 
monitor, 
control, and 


communi¬ 
cate with GPTB- 
based engineering, 
scientific, or medical in¬ 
struments. The SB-GPIB/ 
TNT (£1350) includes the NI- 
488,2M driver software for So¬ 
laris. The software includes more 
than 50 GPIB -Delated routines and 
functions (e.g., Talker, Listener, 
Active Controller, and System 
Controller) that simplify pro¬ 
gramming the GPIB. 

Phone: +44 635 523545: 
fax:+44 635 523154. 
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AVOID HARDWARE CONFLICTS 

With the Discovery Card, you 
can predetermine hardware in¬ 
accuracies when troubleshooting 
and avoid hardware conllicis 
when you install PCs, networks, 
add-in cards, or PC adapters. A 
compact add-in card that con¬ 
nects into any bus slot on the 
motherboard, the Discovery Card 
(£199.95) detects IRQ and DMA 
channel conflicts and usage of 
any IRQ or DMA channel, by 
any adapter, in any IBM PC, 
compatible, or EISA mother¬ 
board using ISA cai'ds. The card 
traps IRQ or DMA requests the 
instant they occur anywhere 
within the system, according to 
Eurosoft (Bournemouth, U.K.). 
It captures the signal and tells 
you which signal was trapped 


If you wtmld like your product considered forpuMicolion in the intermthniJil secy 

don of BfTE. send press reienses to BYTE. Attention: Matrha Hicks, One Phoenix Mill 
Lone, Pelerbomtigk Hfi 03458, HS.A.. (6031924^2638Jox (603) 924^2550. 


and where it came from. When¬ 
ever an IRQ or DMA request is 
made, the Discovery Card turns 
on the appropriate lamp. It keeps 
the lights lit until you reset the 
system or press the reset switch 
on the Discovery Card. 

Phone: +44 202 297315: 
fax: +44 202 558280. 

Circle 1427 on Inquiry Card. 


INTELLIGENT HUB FOR AS/400 

Galcom Networking (Tel Aviv, 
Israel) offers an intelligeni hub 
for interconnecting LANs with 
AS/400 systems. OPE Net II si¬ 
multaneously supports the AS/ 
4(X) 5250 protocol (up to WO ad¬ 
dresses per hub). Token Ring 
(IEEE 802.5), and Ethernet 
(IEEE 802.3). The hub provides 
bridging within the LAN envi¬ 
ronment and gateways from the 
LAN into the 5250 environment, 
OPENet II (call tor price) is 
available as an 11- or 20-sloi, 
L 9-inch, modular rack-mount¬ 
able chassis with multiple back¬ 
planes. All modules and func¬ 
tions are software-controlled, 
with automatic detection of net¬ 
work elements using either in- 
band or out-band modes. In the 
event of a power failure, the sys¬ 
tem automatically recovers to the 
last configuration. Each module 
in the hub has a nonvolatile 
memory that retains the previ¬ 
ous configuration, enabling all 
modules to continue operation 
even after connections are lost. 
Phone: +972 3 6958787; 
fax:+972 3 6917323. 

Circle J.426 on Inquiry Card. 
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What’s New International 


Hardware 



3-D Mouse 


A unique hand-Keld pointing and tracking deWcOt the Alps 3-D 
mouse lets you directly manipulate and control a display cur* 
sor in a S-D workspace. The ergonomic design of the Alps 3-l> 
mouse (call for price) provides six degrees of freedom (t.e., x, 
Yt Zr yaw, pitch, and roll), making it suitable for applications re* 
quiring precision and intuitive control te.g., computer graph¬ 
ics, 3-D CAD, animation, 3-D games, and virtuai reality). The 
mouse can emulate all the functions of a conventional 2-D 
mouse. 

Contact: Alps Electric Ltd., County Cork, Ireland, 29 
70677; fax: +353 2 9 70865. 
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ENERGY SAVER FOR 
MONITORS 

With ihe EcoMonitor, 
you can reduce radia¬ 
tion levels, heat, and 
glare txom your moni¬ 
tor as well as save en¬ 
ergy, according to 
Nighthawk Electronics 
(Saffron Walden, 

U.K.)* The EcoMoni- 
tor will automatically 
switch off the monitor 
when the keyboard is 
inactive for a preset pe¬ 
riod of time (from 15 
seconds to 40 min¬ 
utes)* As soon as you 
touch the keyboard, the monitor 
powers on again. You connect 
the compact unit, measuring 120 
by 70 by 42.5 mm, to the key¬ 
board and monitor cables. The 
EcoMonitor (£49) does not af¬ 


fect the normal operation of the 
CPU, applications software, 
mouse, network, or printer. 
Phone: +44 799 540881; 
fax: +44 799 54} 713. 
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row Your Gimplele Analysis Solution 

'with LabVlEW® Graphical Programming 


__ 

—1 

1 


- -K 


Quickly develop programs for analysis and simulation with the complete graphical programming 
language found in Lab VIEW. 

Advanced Visualisation and Plotting 

Rapidly create spectrograms, 2D plots, 3D plots, waterfall plots, strip charts, and contours with 


CED 


Gabor Spedfograni 


I"-. 


Loit>viEwiB ecojupk^y^iQiphic{4 annotation, printing, and intporting. 




> 

o 


Powerful Mathematics 

LabVlEW has hundreds of analysis funalon blocks for signal processing, numerical 
analysis, statistics, and linear algebra. Add-on analysis toolkits include: 

• image processing ■ PID control • speech processing 

* surface rendering * 3D plotting • JTFA 




Beyond Analysis 

„ . Acquire data from GPIB, VXI, RS-232 Instruments, and plug-in data acquisition boards. With the open 

E3| LabVlEW, you can easily use C programs and other languages. 


Surface plot ^ajkmmjrom usit^ 
L(d} VIEW <md the View toolkit. 


Graphical User interface (GUI] Tools 

Easily aeate virtual instruments and interactively control real-world 
processes using die GUI controls and indicators built into LabVIEW* 





Call for your FREE 
Analysis Advisori” 
software. 



NATIONAL 

INSTRUMENTS' 

77rr Sopwate is the Instrument* 

6504 Bridge Poinl Parkway 
Austin, TX 787305039 USA 
Tel: (512) 794^100 
Fox: (512] 794-8411 


Dam t^NIH. 
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Hardlock. The art of individual 



software protection. 




With today's fiercer compe¬ 
tition on the software mar- 
ket, it has become increa¬ 
singly important to protect 
software products against 
piracy. 

Since 1985, FAST Electro¬ 
nic has sold over 1.000,000 
software protection modu- 
ies. its product name, 
Hardlock. has become sy¬ 
nonymous with software 
protection through hard¬ 
ware. Transparent, compa¬ 
tible, daisy-chainable, pro¬ 
grammable, hackproof. 

No wonder that the Inter- 
national press qualified it as 
a very high quality product. 


Software protection as 
unique as your software. 

Today, a software protec¬ 
tion system must meet the 
needs of a wide range of 
users. As a result, what was 
once an outstanding soft¬ 
ware protection module has 
grown into an outstanding 
palette of software protec¬ 
tion products. You want 
classic protection for your 
software at the parallel Inter¬ 
face? Then, Hardlock E-Y-E, 
which can be individually 
encoded with the Crypto 
Programmer Card, is the 
ideal solution for you. 


Perhaps you'd prefer to 
protect your software with 
an add-on board? You can 
install the Hardlock Double- 
Face board in ail PC/AT and 
PS/2 computers. You want 
to protect your software in a 
network? You want to store 
additional information on the 
module? Hardlock E-Y-E is 
still the answer. 

There's no substitute for 
experience. 

All Hardlock products meet 
the same high quality stan¬ 
dards and offer an outstan¬ 
ding price/performance ratio. 


This includes access to the 
Hardlock Hotline, available 
to our customers daily at 
no extra charge. Give us a 
call and request our new 
brochure highlighting our 
whole line of copy protec¬ 
tion products. 



Programmable, algorithmic restxsnse 
and memory option - 
all In one. 

Hardlock E-Y-E tried and tested by 
a million djetonners, 


Order your evaluation package today i 

Contact B. Ajari at Fast Electronic crone of the offices below; 


UK: 

Magnifeye 

Td: ++44-71-2218024 
Fax^++44-71-7923449 

France: 

FAST Eleclfonic S.A.R.L 
Tel: ++33-1-48837811 
Fax:++33-1-48839734 
Spain/Portugal: 

Fast Ib6rica S.L 
Id: ++34-1-7253626 
Fax:++34-1-7267219 


Italy: 

Techne S.R.L 

Tek ++39-59-440690 

Fax:++39-59-44Q720 

BeNeLux; 

Crypsys Data Security 
Tsi: ++31-1830-24444 
Fax:++31-1830-22848 
Greece: 

Fast Hetlas AE 
Teh++30-1-6893 675 
Fax:++30-1-6854 624 


Finland: 

Fast Rnland Oy 
Tel ;++358-0-56l1 001 
Fax:++358-0-5611 006 
Hungary: 

Szki Recognita Corp. 
Tel: ++361-201-8925 
Fax:++361^201-7607 

Croatia: 

G&G Electronic 

++38-41-316794 
Fax:++38-41-333510 


America/Far East: 

Glenco Engineering Inc. 
Tel: ++1-708-808-0300 
Fax:++1-708-808-0313 



Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5p 80336 MOnchen, Tel: ++49-89-53 98 00-20, Fax ++49-S9-53 98 00-40 
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What’s New International 


Hardware 



3480-CoMninBLE Tape Subsvsiems 


Expanding its range of tape-storage products, Fujitsu Europe of¬ 
fers the M2483 and ni24S5. These are among the smallest form- 
factor subsystems providing a data transfer rate of 3 MBps |4 

MBps in synchronous model, a 2- 
MB buffer, and 18-track 3480/ 
3490 compatibility for workstations 
and data interchange in midrafige- 
system environments. 

The M2483 and M248S are avaii- 
able in desktop and rack-mount 
configurations for fiie-server and 
workstation environments (call for 
prices]. Options include EDRC (com¬ 
patible with IBM's IDRC data-com- 
paction method) and automatic 
loaders supporting five or 10 car¬ 
tridge magazines, tor more than 2 
GB of storage. 

Contact: Fnjitxu Europe Ltd., Uxbridge, U.K,, +44 8! 573 4444: 
fax: +44 HI 573 2643. 
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VIDEO CAPTURE 
FOR THE MAC 

Graphics Unlimited (Cam¬ 
bridge* U*K,) has added the 
Falcon to its range t>f desktop 
video cards for the Mac. The 
7-inch NuBus card is designed 
to capture high-quality single 
images or movies from video 
sources and is suitable for 
Macs with NuBus slots. 

The Falcon (£695) offers 
full-color or 8-bit gray-scale 
real-time full-frame capture in 
PAL and NTSC formats* A full 
range of software-switchable 
input formats lets the card cap¬ 
ture images from sources such 
as VMS, professional Betacam 
recorders, camcorders, cam¬ 
eras, and laserdiscs* You can 
then use these images in Mac¬ 
intosh applications (e.g., desk¬ 
top publishing, presentations, 


and scientific analysis)* 

You can operate the Falcon as 
a QuickTime moviemaker. It 
provides frame rates of up to 30 
fps in NTSC and 25 fps in PAL 
with software control for sound 
input devices, letting you make 
movies with synchmni?5ed sound* 
You can incorporate these mov¬ 
ies into electronic publicalions, 
as part of a presentation, and 
even mix them with live video 
and prim them to tape using the 
Graphics Unlimited video out¬ 
put card, Harlequin 11 (£1295; 
bundled with the Falcon, £1595). 
It includes a resizable preview 
window. Brightness, contrast, 
saturation, and (for NTSC) hue 
controls are provided for picture 
manipulation before capture. 
Phone: +44 223 312808; 
f€Lx: +44 223 31127L 

CIrcsIe X429 on Inquiry Card. 



OCR FOR THE MQSLPIFFICULT CHARACTERS 


CharacterEyes”' 

OCR that reads the way yaw da/* 


All product names refereaced herein are 
tr^demarl^s or rogrstorsd trademarks of 
thoir respective holders. 




Ligature 


An SDK version is also available for those who want to integrate 
® OCR into their applications. For more information, please contact: 


Rosa doesn't miss a thing. So when inputting a document, 
she chooses CharacterEyes for Windows, the 32-bEt Neural 
Network OCR software that doesn’t miss a thing. Whether a 
semi-colon on a faded fax, an italicized umlaut, or even dot¬ 
matrix documents, CharacterEyes does the job. And people 
like Rosa appreciate that CharacterEyes requires less than 
3 MB of disk space and only 4 MB of RAM; it also supports 
HP AccuPage and TWAIN. CharacterEyes reads up to 
300 characters per second without sacrificing accuracy 
across all Western European character sets. Best of 
all, CharacterEyes is easy to use - even for the most 
difficult characters! 


Morth America: Ligature Software Inc* 25 Burlington IVTall Road, Suite 3Q0, Buriington, MA 01803 USA Tei: (617) 238-6734, Fax; (€17) 272-308S 
international: Ligature Ltd. 11 Beit Hadfus Street, Givat Shaul Ind. Zone, Jerusalem 95483 Israel Tel: (972) 2-513-553, Fax: (972) 2-513-395 
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WANNA PlAY TAG? 

BOCA'S m 


WHEN IT COMES TO PRICE AND PERFORMANCE. 

WE ALWAYS OUT PERFORM THE COMPETITION! 

It s a real challenge to provide high performance at low cost. 

Boca Research has a pretty sman solution. The Ethernet Solution! 

► Novell Certified ► Single-Chip Soludon ► Unsurpassed Value NeMbfB' 

Tested and 

► Outstanding Reliability and Performance ► Superior Drivers Approved 

Bocas Ethernet Adapters ate backed by free technical support, and a five-year 
warranty that is standard for ail of our fine products. When it comes to price and 

performance, no one beats Boca, Call your Boca Distributor or 


iQdai-T g,r 

lOBsse-T nifmtdp^ir 
tMhig 



$7900*^ 

WBastmumn m tt.SxBrn 

WBast-2 ihhiiMi 
aishSSCmsstff 



C ^fiik ETHE^W 
WBait-T iuisini pair pom mitt^ RJ4} 

/ J mx mth BNC mmar 
I OB0t4 fhkk iMc tiith ALU psrr 


MADE IN USA Dealer today to order your networking products. 


BDcn 


RESEARCH INC 


6413 Congress Avenue, Boca Raton, R 33487 
(407)997-6227 • Fax:(407)997-0918 


*Mami&£[Dfeis«tit>iMfd sellLiijj pocfL »)Bas£-T ETHERNET AJaptw &}■ Bnot, ETHERNET Adapm Boct, Conio ETHERNET 
Atkpter By Boo, BOCAHUB-S PJib. BOCAHUB-lfi Plia, lul BOCAlANcaid-VL are uademiiks k Btkn Rfsfaich, Inc. Other ittfipmflria are 
cwDBil by their tHpectivf mami^mirmL Baa Rfsearrh, lac. C1994. Canpikl ftan titfcnnairiDci belirvd m be iccunac ai of 4'&94. 
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10 LEDj ftmitw /ini W 


tLhPm JOBiotrT Hdmin^ RJ45 
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[UflMdfiDflj 18 LWi mfoiw iiak si^m 
aidastmiik paniimiits 
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Hardware 


REMOTE ACCESS 
THROUGH ISDN 

Arpeggio PC is a LAN connec¬ 
tion device that gives remote PC 


users access to a central LAN 
over the ISDN, at pay-as-you- 
use prices* Call charges are kept 
to a minimum because the link 
is active only when you need to 
send actual data, but it appears 
open all day to remote users and 
their counterparts on the LAN. 

Sonix Communications (Cir¬ 


encester, U*K*) has built in full 
voice connectivity to take ad¬ 
vantage of basic-rate ISDN's 
dual channel* You can connect 
a regular analog tele¬ 
phone, answering ma¬ 
chine, or fax machine to 
Arpeggio PC and make 
and receive voice calls 
while you send data over 
the ISDN* 

Arpeggio PC (£ 1095) 
comes with its own in¬ 
stallation program, and 
you can configure, recon¬ 
figure, and check the status of 
remote units from the central site. 
Similarly, the device’s Hash 
EPROM allows you to download 
software upgrades quickly and 
easily* 

Phone: ^44 2H5 64165!; 
fiLx: +44 285 642098. 

Circle 1.43a on Inquiry Card. 




486 Advanced 
Ndiedooks 


Tile Dossier 486 Advanced 
notebooks feature a choice 
of screens^ including one 
of the largest ones 
available—the col¬ 
or 10.3-inch Dual 
Scan STff. Other op¬ 
tions include a monochrome 9.5-mcfi 
LCD and a color D.S-inch TFT. The Dossier 486 
books (£16691 come with an Intel SL-enhanced 
CPU lupgradahle to 33-IVIHz 4aeDX and 66-IVIIiz 4S6DX2 CPUslp 4 
MB of RAM lexpandablel, and a 120-MB hard drive (expandable). 
Other features mclude two PCMCIA Type II slots or one Type III 
slot, which lets you use a host of PCMCIA adapters^ such as modem 
and network cards; an 85/86 keyboard with a trackball mouse; ait 
LCD status-icon display panel; comprehensive power management, 
giving you as much as 5.5 hours of battery life for the monochrome 
model or 4 hours for the color model; MS-DOS 6.02; Windows 3.1; 
and Lotus Organizer. An optional docking station is available. 


Contact: Viglen LuL, Alperk?n U.K., +44 8! 758 7000; 
fcL\: +44 8! 99! 5115. 


Clrclfl 1-4:E4 on Inquiry Card. 



in printing costs 



Jet-Master 

Most efficient, RE¬ 
USABLE jet print¬ 
er recharge kit. 

Lowest cost per 
recharge in the 
world* Buy kit* then buy additional 
ink as needed, black and color. 
Waterproof Inks available. Most 
jet-printers supponed. 

dJj {HP Ttunki-cc).....*.*. ,******......29,95 

BJ6-MCI (Quiotl EJChU20|....* .. 49*95 

JM2- MCI fw Ffiinijet) _.*,.***59*95 

JM6-BLK (HP DeskJet) .....,,**....39*95 
: JM12-MCI (HPeso/i 2 GOj. 89*95 



Macinker 

Re-ink your car¬ 
tridges for SC with 
the famous 
Universal Cartridge 
Macinker. Better 
than new printouts plus extended 
printhead life. Re-ink multicolor 
cartridges with optional adapter* 

Universal Macinker . *,,.,.79*95 

Epson Macinker .*. 49.95 

Multicoloj- Cartridge Adapter. .... 40*00 

2 02 * Black Ink . . . 3.00 

Pint Black Ink .. **...18.50 

Gdoced Ink available - Please Iriquaie 


Start your own Business! 

I Cut the printing cost of companies in 
jyour area and make an excellent 
[profit. Re-ink their ribbons with the 
J InkerKing, professional re-inker 
f and/or replace their ribbons using 
^ the MacBond welder and our bulk 
ribbon. Recharge their laser car¬ 
tridges with our TonerBucket* This 
is a SOLID business opportunity 
with a minimum investment 

InkerKing .. . ...*. 480.00 

MacBond IIB (up to L5" ribbon width) .. 409*00 

TonerBucket... ...... .from 102,95 




TonerBucket 

Recharge your 
laser cartridges 
for as low as $6 
per recharge. 

Each TonerBucket contains 
VHS video instructions (PAL 
available), tools, parts and 
toner for one recharge. Then 
all you need to buy is toner. 
Complete range of supplies 
available including color subli¬ 
mation cartridges. 

HP Laseijet IV,., . 149.95 

HP Laserjet IIP, IIIP .106.95 

HP mSI. . ..119*95 

Most laser printers supported - 
Please Inquire 




Image Transfer 

Transfer 
images to 
T-shirts* 
mug^, 
metal, or 
ceramics* 

Purchase 
a complete system or build 
your own asing your com¬ 
puter & our printers, transfer : 
presses, and full line of sup¬ 
plies. 

Excellent Business 
Opportunity 

T-Shirt Press . *.*.699,00 I 

Cap Press... . 899.00 

Mug Press* . 699* 00 1 

Thermal Transfer Printer 

(w/ dye sub)*,***.*,*.*.* .948.00 1 


Z20V power 
available on all 
applicable items 
Please inquire 


uter Friends, In! 


14250 NW Sdence Park Drive] 
PorlJand, OR 9722S^ 

Fax (503) 643-5379 

Tel. (503) 626-2291 


40IS-8 JUNE 1994 
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Only One Development Tool 
Satisfies All Client/Server Positions 



Mu?jf 




NtJrThf^t! 

JXO.S 


‘fiiA 




Fortune 100 financial 
institution orgenlly needs 


M)rrtc.H, 


new Client/Server 
application with end-u 
Windows support and 
multiple RDBMS 
Sybase. fldb)ac( 
single data view. 




Cofporote MIS Monoger 

wonts to begin migration lo 
Client/Server technology 
while using existing host/ I 
terminol hordw ore. 

SAIES 'm 


Mojor System Integrotor 
wishes to occess legocy 
C-ISAM, Btrieve, ond RMS 
dote from new SQL-based 
Client/Server opplicotion. 






f create m/ssion-crit/cafC/s 

^^tefionsandmsran,,, 

■•'Wa and VA«. 






N o matter what your position on 
Client/Server, Magic is the right 
mUmi development toot for the job. 

Its post-4GL technology replaces the coding 
cycle with an automated, table-driven 
programming environment Complex 
Client/Server applications are developed in 


This is 
a Job for 
Magic! 


introducing Client/Server technology in a 
gradual, planned and controlled manner 
using exisiting MIS assets. SQL databases 
and Windows can be integrated whenever 
required to reach full end-user 
Client/Server functionality while 
economizing on your up-front equipment 


weeks instead of months - reducing both 
your development costs and backiog. And 
Magic's unique incremental migration 
approach gives you the option of 


/J^AGIC 

Magic Software Enterprises 
PRODUCTIVITT BEYOND 4GL 


and training expenses. So if you're 
searching for a system that makes quick 
work out of Client/Server development it's 

time you have Magic fill out an application. 

Circle 519 on Inquiry Card. 


iBt. H.Q.Tel; (972-3) 751-1914, fox; (972-3) 751-1901 • U.S.Tel: (714) 250-1718, Fox: (714) 250-7404 • ll.H. Tel: (0344) 303 045, fox: (0344) 303-024 
ConodoTel: (416) 360-2358, Fox; (416) 360-2363 • France Tel: (1) 4773-9090, Fox; (1) 4776-4436 • Germany Tel; (897) 4120-135, Fox; (897) 4120-102 
trgenlina Tel: (1) 342-7297, Fox; (1) 325-7066 Australia Tel: (2) 389-3555, Fox: (2) 387-7110 Austria Tel; (222) 535-9860, Fox; (222) 535-9861 Belgium Tel: (3) 28)-2l 11, Fox; (3) 281-3211 
Stozil Tol: (11) 285-3322, Fox; (11) 251-0747 Dcnoinrli Tel; 4291-9555, Fox; 4291-5556 Finlend Tel; (21) 535-150, Fox: (21) 535-153 FranceToi; (Ij 4204-2118, Fox; (1] 4772-9183 
4eng Kong Tel; 774-3318, Fox; 785-0542 Hungary Tol; (1 ) 165-3325, Fox; (1 ) 166-9189 Italy Tel; (0039) 49 870 0366, Fox; (0039) 49 870 0272 
lopan Tel; (480) 727-613, Fox; (480) 727-617 Netherlands Tel; 3405-71888, Fox; 3405-71766 Xoreo Tol; (2) 715-4796, (2) 557-0911, Fox; (2) 716-9023, (2) 557-0425 
Hew Zenlond Tel; (9) 309-3156, Fox; (9) 309-3195 Panama Tel; 637-652, Fox; 638-896 Philippines Tel: 810-7596, Fox: 815-3752 Poland Tel: (48) 53-804, Fox: (48) 52-776 
iiogapore Tol; 472-7600, Fox; 472-7500 Sjovohio Tol; (7) 335-124, Fox; (7} 50796 Switcerload Tel; (22) 738-1188, Fox; (22) 738-1190 Toiwon Tel: (2) 218-3330, Fox; (2) 218-3340 
Forkey Teh (1) 269-0923, Fox; (I) 280-7624 Uruguay Tel; (2) 920-262, Fox: (2j 921-116 Venezuela Tel; (2) 573-7522, fax; (2) 574-8784 





























What’s New International 


Hardware 



PORTABLE DATA 
ACQUISITION 

The battery-pow¬ 
ered version of Na¬ 
tional Instruments' 

(Newbury^ TJ*K.) 

SCXl signal-con¬ 
ditioning and data 
acquisition systetn, 
theSCXI-lOOODC 
(£1350), comes 
with plug-in mod¬ 
ules for portable or 
remote applications. You can use 
the built-in screw terminals to 
power the SCXl-1OOODC from a 
9- or 16-VDC battery or power 
supply. The unit can contain up 
to four SCXJ modules to condi¬ 
tion and acquire up to 128 signals. 

National Instruments' SCXI- 
1382 (£672) is a 12-VDC battery 
pack/charger that attaches directly 
to the chassis* It can power the 
chassis for a minimum of 4*5 hours 
and includes a two-stage battery 
charger. The SCXl-1383 (£152) 
powers the chassis from a stan¬ 
dard 240-V AC outlet or maintains 
its ''standby'' mode, in which the 
chassis is powered by 240 VAC 
but keeps the charged battery on¬ 
line for uninterrupted data acqui¬ 
sition in ease of AC power failure. 


Phone: +44 6i5 523545; 
fax: +44 635523154. 

Circle 1,448 on litiiuiry Card, 

GREEN MOTHERBOARD 

Pine Technology's (Hong Kong) 
Model PT429G 486 VESA 
motherboard (call for prices) 
comes with the following: three 
master-mode VESA slots, a 
clock generator, 8- and 32-bit 
SIMM sockets, and 50-MHz ca¬ 
pability. The motherboard in¬ 
cludes DRQ2 and IRC59 circuit 
protection; monitoring of the 
keyboard, COM 1 and COM2, 
LPT I, floppy drives, and hard 
drives; and the company's aux¬ 
iliary energy-saving connectors. 
The design of the connectors 


on the motherboard utilizes the 
A LX output feature of a green 
BIOS. Through this feanire, the 
company has developed a full 
range of Citrus l,ngic VGA cards 
to connect, by cable, directly to 
the motherboard AUX output. 
This allows the VGA card to add 
green features to a nongreen 
monitor. Another connector on 
the motherboard allows further 
connection to internal and exter¬ 
nal devices. 

Phone: +852 SI5 1163: 
fax: +852 545 4235. 

Circle 1435 on Inquiry Card. 

STEBUS BOARD FOR 
REAL-TIME APPLICATIONS 

Compatible with PC-based de¬ 
velopment arid debug¬ 
ging tools, the SCIM- 
386T is a 386SX sin¬ 
gle-board computer for 
embedded system ap¬ 
plications. The board 
from Arcom Control 
Systems (Cambridge, 

U,K.) provides a hard¬ 
ware solution for many 
embedded tasks, but it 
also offers three ex¬ 
pansion routes: an 


STEbus, a SCIM mezzanine bus, 
and a si goal-conditioning sys¬ 
tem. 

TTie SCIM386T (£400 to £500 
in medium volumes) is available 
with 16- or 25-MHz versions of 
the 386SX CPU. Eight surface- 
mount memory sites let you fit 
up to 4 MB of DRAM, which 
you can extend to 16 MB using 
the SCIM mezzanine-bus ex¬ 
pansion facility. Further hard¬ 
ware include,s a 32-pin EPROM 
socket for the stand-alone oper¬ 
ating environment and applica¬ 
tion firmware, a keyboard inter¬ 
face, a real-time clock, a parallel 
p{>rt, and two serial ports. 
Phone: +44 223 411200; 
fax: +44 223 410457. 

Circle ±432 on Inquiry Card, 




from 

* bulk discounts: 

C'OuarD when ordering 1000: $12 
C-OuAfiD when ordering 100 : $ 15 



Count on C-GuarD! 


Intelligent innovations for software protection 


Reduce costs^ profits: ’"T"' . _ 

With a completely new copy protection technology. ^ 

'• Easy to operate. • Program installation with C*GuarD. 

• Continue working without dongle. 

for 


S.A,R.L 

Protection de lOQicieb et de donnees 


No unauthorized copies, • Idea! 


Since 1965 over 2000 aislomefs 
(as SIEMENS. AEG. IVECO) 
rely an our software 
protection products. 


X DATENTECHNIK G 


CRYPTO-BO/ 



Vohburger SfraBe 60 28. rue de Lattre de Tossigny 

0-65104 Wackerstein F-67300 Schlltigheim-Strasbourg 

Phone ++49-8403-1555 Tet; ++33-88 81 40 31 

Fax ++ 49-6403-1500 Fax: ++33-68 81 20 28 


E-Mqtl: I (X1273.1 7 1 ■:2; ccrnpu e erve com 


4.0lfi-X0 UV X i!: JUN13 1094 


Circle 532 on Inquiry Card {Resellers: 533). 

































V 

Don’t just 
imagine the possibilities. 



S&uitd opdoft 

Open the door to the wortd 
of muitimedia with m audio card 


User-removable 
hard disk drive 
Slip out the oidi sl^ in tk 
and stop counting 


A battery that knows 
how ^live 
Take fitur hours of battery 
andnm, andrm, andnm. 


Modadar advantage 
Face the future 
worry-free with our 
easy-to-upgrade design. 


PCMCIA slots 
Plug in flash memory. 
LAN. fax modem cards 
for expandabiiity the easy way. 


DX4 CPU 


Get the latest. greoJes/ 48 
with SUEnhanced technok 
and IGOMHz speed 


Great views 

the action without squmting 
on a big 9.5^ TFT. or positively 
age IQ A” dual-scan color displt^. 


Enhanced graphics 

See Windows and ^egthit^ apps 
as they skmid be. 


Don't just imagine-Hiothing beats the real thing. 
MITACs newest 4021 gives you 100MHz speed, AND 
a h uge display to catch the action on, AN D in a portable 
machine that WONT have you running for a wall 
socket just when the fun's getting started. 




Maybe youVe been dreaming of other things. Like a 
notebook with the features you want at a price that won't 
break your budget. 

Stop your dreaming. MITAC's 4021 and 4022 Series 
offer you true choice—ir^ CPUSp displays, and out¬ 
standing options—so you can find the machine 
that gets you where you want to go-^t a price 
that's right. 


Mime 


People Committed To tnfoTech 


WITAC MrrAClrt(@TW>onBlCo>pCK»&ori P r^pg^Vjrodb^Hiornjirlf arOlrrtpDlM MWcJprijwkgl blWCOfpSfPtol. AI(*p0dfiSttln»Sijt(ecl wftTXJl tkiiue. TTie 'Irtel Liigc>‘ iSd.re^aKfdarraaefTiQ[^CI* 

■ MTTAC WTIHNAnDNAL CQHP. TBl:BBe(|)5Q1 £231 FBx:S65(2}5ai-4265 M MtlAC EUROPE LTD. Til 44{952]267-2[K)rBi(:44(952}2D1-Z16 ■ MITAC JAPAN COUP. Tsi ai (3)542(^2622 rax fil (3)542lH5ae ■ MITAC 
AU^mAUSA m. LTD. Tel{ 1{3)£e5-10S5 Fai(:&1(3)5S5-t596fl MITAC OE MEXICQ Tel:S2{S)250-3399 f»(:S2(S)26[)-0ai6 ■MITAC FACEFIC IHX\ LTD. Ti(:(a52)yaE7B2 

APAM nJSTRiBLnURS; fl KOflEA-YE-EUNG Te(:2-7ia533a Fa*: 2-71S5331Z M SOUTH AFRJCA-CORDATA Tel:27-11-9046450 Fbk 27*11-6046486 ■ K^NYA^C.C.S. Tflt:2'446200 ■ SAUDI ARABIA-Nahil Tb(; 1-4645373 

■ U AE-AI-YDiisiif TBL4-2eDDCOa JORDAN-C^cncenl 1^:902-0-644248■EGYPT-E.G.O-S. TBl:2-2588392fl BAHRAIN-Mazici Tek973-244544 MBnlfiCti Tai: 973-735225 KNEW CALEDONIA-Banau Bureau Te|-^73734 

■ THAILMiD-liiii«KhTel:559-24l9Fa)t SS9-2418 BPHILIPPINES-I.D.S. Tel;722-41T1 fa*: 721-2n3BBflUNEi-0ASiffi<em Tel 224464C«KUWAIT-'ZMj AI-lra7imiTil:245'16«W2*IRAW~ISIftAN TeL-oas-SBI BSRE 
LAMKA-[>yii4mtt Ram TeJ;t-436749 


Circle 530 on Inquiry Card. 
























Multimedia 

Caiinal ^WfpJus_SSg 

Pawotirc .. tas? 

Pmimi Dn&ofi B2D Adne ttitni. 4a4ff 

Balhis IST4 

Sony cw-ioog Vitec*..tSSR 

TuftK Bsch Muhlsiiuiid UofMy . aSS 
Tati! Bsdi MM Upgr fit_ \m 

Backup 

Coln^zaw. . .179 

Tra^iBr !SO m PPraflSi_a« 

rt^WTlS-SGSCSl 

Python i-m EMlT Ii«_ 

MdnoflBt2^4a(lAT .. .. m 

WmgBit *BG [WT_)M7 

CAD 


AuwCad RfiJ t? DOS___ZK5 

AiHocadR^iiawiN... ...zm 

Aii«gC3dRel12M.342^ 

CikMip laij CkinHm .. JSS 

Cslooiii iSitia ChitUeSfi , m 

CaJoampPStSiMlUB _3143 

pkampCWOSlW,. ...«75« 

Nutiwtiie AcadGid 20x24. 1S2S 

SamiflSkstcH III 12x1?. 334 

^EfntmSIsiCli III Pm IZilfi m 


Chips 

AKUpgraitti-AST.tolt. 

Cainpac. DEC, HP. luU 
Siltdtsn Graphics. SUN. Toshiba 

WiiitteTCyrijii^^ 

HiBiCDpracissim_CALL 

siMM'AawMieiJiwTiofe_ gall 

Hard Drives 


tknw Kie_440 

conwCfpKKOst.iGscaas ’m 

WetDs»fc!.l26SCSi3J--BIO 

Ukam 1.0SG U IS-.1230 

Ullcre^la (7Be SCSI ISflS 

Mkttiopalt BG At/fly. .. Z&D3 

?U BOMB RBtmwhk... 533 

Qiamim EmtPt 540S SCSI SSmi. 330 

SeqMi ST339CA 340Mfl m _ _ZTO 

Sea^e 2.1GB BaniciKli . 1710 


Computers 


Pentium' 

IpRocESson 


WohivcsysliEnlmanliandpe- 
riDhorals. ISA, EISA, PCI m 
VESA locate available Ef£M! 


Controllers 

Adaplfic 1B42CPmis __... 110^315 

AdJpttc2?42A EISA SCSI--337 

AdaptBC 2B42C VLB SCSI . 200 

IwIodIcSTAAS SCSI VIS..-- 210 

DPrSmCictMEfiASCSI ....432 

OtchJdStipifIDEAU..5S 

tLm FislSCSl ra ___ 303 

llfciStirlKCiiJ»1MB__234 


Graphics 


Cards 


AT1GrlJttfiPtB2NBVlB_34J 

Dtoffl StMhft 33 Viara_424 

nHtrtSlflilhPrn2MEWL0..338 

DimVl[rtrMW.m_317/424 

MalrMMGA2^‘S4-3ltVLfyTO.™^4^3 

NumhdBGffitlvdTl VLB.... 331 

Olct«K**il(i2MSB4HiflVU?r7 


• Quantity Distaunts 

• Dealer Discounts 


International 
Orders our 
Specialty 


Modems/FAX 

Hsfn Dgimt 14.4^44 Jiiittl 280/328 

Hbjbs Opn™ !«8Vfi: ..431 

lOWWal 2» IPS id^it 225/278 
MbI SAtitfuboMDO M .... 280/328 

SHIVA NET ItodifflWI...1435 

Supra 14.4/14.4 Ext . ..148 

Supra 14,4/144 N-125 

LKH Sporta R4/I4.4 Irtt_175 

USR Spurt! 14.4^44 Eifl_195 

l(SflOSTB.8FHEi3_715 

zyxiAawooas.-. ...call 

Network 

Howll KEtvwB.. , CAii 

3C0U Elvtuil! II m Xmta 193/135 

3CaW TctHilmli II m ..455 

IMIS/4TRUC4AT.CALL 

InlBl EthirExpnsi1ECutiiJn_ 18D/I1G 

\m RtiarExprEia fiailC .127 

IniHl Ethiftxp™ 33 EISA_383 

NE 2808 CompuM . . 80 

Iffi 3000 Fta_ m 

NE 2000 ftsS Pitt .. 4M 

NE 3300 EISA..53S 

SMC Elft^ll LHw-- 1M 

sue Elrtfi'lE Ultra Gmlw . Ill 

Syn&pto2782C .... .. . 1273 

SpiptBSJDM__158 

OVK C 1552 F4V DpK .. . 785 

TlwGflSA Fiber Opoc-S43 

Th«Clft4TH8Plcfc__ 1253 

5^ PAC«/2I^P AG K/50 'P AG K/188’ PAG A 

OS 


MS8.21. CALL 

OW 2,1 CO-ROM.-135 

SCOLMOSMultiOser ......848 

SCOUNEKOSCimS^ -MO 

SCO QDTPbtSysGOfi ....815 

SCODDTKVSyjCOH.. 1252 

imm 3.11 Upunde.42 

ttWiwjNT. 311 

WWow NT Adv Swr . 83B 

iNtaiitmlbfWGStiirtirAii.451 

UNIX 

Fsa late UAUur..775 

MSWsdllUblUyKr .870 

SCO tMX Untunkd_1839 

SOOtfSylll-450 

ICP/IP flunbrne UntinKKf _458 


CD-ROM/ 

Optical 

hiptSuM^l2BM83iEd.. ...893 
|«;3X|TnpleSp«)CtMW)M|B|_495 


PviSAiC'UPC CDR led .155 

Ptniwia m tZSMB 3.5..._.. 1898 

PiiinKi4nW^U6 525 .2315 

PlHlHr COR DM3(E8 SCSI MU_395 

Tssh 3481 SCSI Irrt^d . 475/313 


30^000 Item 
Catalog 
Program 
tvitk 
Current 

Prices 

* 

FREE 

with Order 


PHONE: ( 415 ) 861-8330 

Espanol: (415) 861-8376 

FAX: ( 415 ) 861-8380 


Ujw fmigtii mess *bto handUmg cHargp tPrices are for cash pre¬ 
payment • VISA/MC/AMEX accepted •Prudueb may be USA ver^ 
Mons * NoTetuiri5 on opened scftivare •Frioes. are FOB USA fc subject 
hj chati|;c "15% rc^tockitig char|;C for nofl-defeCtiVe returns 

Computer Quick, 165 - Bth Street No. 309 
San Frandsco^ CA 94103, USA 




SOFTWARE-UPGRADABLE 

FAXMODEM 

The Soft Com soft w are-upgrad¬ 
able fax modem card can adapt 


bit color (3 by 8 bits), creating 
files of up to 46 MB each. The 
pnxJuct is a single-slot C2ird with 
S’bit input and output LUTs for 
each channel and 4 bits for image 
overlay of text and graphics. 
The S220O-J (£59(MJ) is de¬ 
signed for use 
with the JVC 
7300 camera. 
The camera 
uses a single CCD with 
an image-shifting tech¬ 
nique, whicli creates a mosaic 
of 64 overlapping images and 
blends ihem into one uhrahigh- 
resoludon image. 


as new standards become avail¬ 
able, The modem {call for price) 
faim Pro-Nets Technology (Tai¬ 
pei, Taiwan) b designed to be 
upgraded by changing its soft¬ 
ware, new editions of which you 
can download from the hard disk 
of the host PC to increase the 
modem's speed and features. 
Available upgrades will include 
speed and voice. 

Data features include V.32bis 
(14.4 Kbps), V.32 (9600 bps), 
MNP level 4 and V.42 error cor¬ 
rection, V*42bis and MNP level 
5 data compression, a built-in 
speaker, 16550 UART emula¬ 
tion, and FCC Class A/B, UL, 
and DOC approval. Fax features 
include Group 3 compatibility, 
VJ7 (14.4 Kbps), V.29 {9600 
bps). Class I command compat¬ 
ibility, and send and receive ca¬ 
pability. Voice features include 
auto-detection of incoming data, 
fax, and voice calls; remote play- 


Data Cell al.so offers the Vi- 
Vision PAL, which is a stand¬ 
alone, portable frame grabber 
suitable for use with desktop and 
notebook PCs. It can capture 
real-time PAL images with res¬ 
olutions of up to 8(X) by 600 pix¬ 
els in true color, it passes the im¬ 
age through your computer's 
parallel pon and saves il in vari¬ 
ous file fonnats. 

The Vi-Vision PAL (£400) ac¬ 
cepts CL>mpositc video and S- 
video inputs. It can produce 
black-and-whiie/gray-scale, 16- 
or 256-coior, or RGB true-color 
(16,7 million colors) images. It 
can convert images from one 
data type to another. The pre- 
scan rate is 2 fps. 

Phone: ^44 734 333666; 
fax: +44 734 332827. 

Circle 1444 on Inquiry Card. 



back of messages: local record 
and playback message capabil¬ 
ity; and DTMF capabilities. 
Phone: +886 2 912 1235; 
fax: +M6 2 9/2 6488. 

Circle ±443 on Inquiry Card. 


COLOR SBUS IMAGE- 
CAPTURE CARD 

Data Cell (Reading, 

U.K.) offers an SBus ul- 
trahigh-resolution color 
image-acquisition card. The 
S2200-J supports images of 
up to 4414 by 3456 pixels in 24- 
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The Green Monitors From kFC 
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" CA 1507 was awarded the **Be8t Value: General Bualneas-Cotor Mow^r*trby BYcK Magazln^in ^e January 
1994 BYTE/NSTL Lab Report 

V 

CA1718 was the Best Value Runner-up for Spreadsheet and Graptifcs Color Monitor In BYTE Magazine's 
January 1994 BYTE/NSTL Lab Report. 


New Features of IS", 17", 
'HO" 8f 21^ Color Monitors: 

External Adjustment 

1) Power Saving 4) Pincushion 

2) Full Screen 5) Trapezoid 

3) Rotation (Tilt) 6) Degaussing 


''The energy star emblem 
does not represent ERA 
endorsement of any 
product or service ." 


WhyKFC7 

Our complete line (9", 

20" & 21" monitors), allows 
one-stop sourcing, efficiently 
and economically. 




A Professional Monitor Company 


fSMILE 


HEADQUARTERS, T.W.N. 

TEL; 886-2-7548353 
FAX: 886-2-7548498 


CALIFORNIA USA 

TEL 818-3386888 
FAX: 818-3382080 


TEXAS, USA (OEM) 

TEL 512-8356776 
FAX: 512-8356779 


SMILE GERMANY HOLLAND 

TEL; 49-2154-9280-0 TEL; 31-10-2202313 

FAX; 49-2154-1032 FAX; 31-10-2200840 


Circle 516 on Inquiry Card. 












What’s New International 


Hardware 


NETWORK PRINTER 

Designed as a cen^ 
tral network print¬ 
ing resource, the 
Mamiesmann Tally 
(Wokingham, 

U.K.) T9017 laser 
printer can produce 
50,000 pages per month, ft 
comes with a number ol‘ paper- 
handling options and network¬ 
ing alternatives. With printing 
speeds of 16 ppm (A4) and 17 
ppm (letter) using a 25-MHz 
controller, the T9017 can easily 
handle complex tasks. 

TheT90I7 (£2699) features 
dual input cassettes of250 sheets 
each as standard and 350-sheet 
output capability. An optional 
multipurpose feeder (e.g., for en¬ 
velopes) i.s also available, as arc a 
mailbox starter and duplex unit tor 
dou ble- sided prin ti ng and a 15(X)- 


sheet feeder 
and stacker. 

The print¬ 
er features 
Hewlett- 
Packard 
LaserJet III 
Si and IBM 
PropriTiter XL24 emulations. In¬ 
stalling additional memory and 
a PDL module (PostScript-com¬ 
patible) makes the unit a full- 
featured network printer. A co¬ 
processor that's residing on this 
module boosts performance and 
provides Automatic Emulation 
Recognition, making operation 
on the network seamless. The 
T90!7 comes with 13 scalable 
fonts and 14 resident bit-map 
fonts as standard. 

Phone: +44 734 788711: 
fax: +44 734 79149!. 

Circle a.436 on Inquiry Cord. 


HIGH-SPEED DATA 
COMPRESSION 

The Series 5000 Access Opti¬ 
mizer is the most recent mem¬ 
ber of the Magnalink LAN/ 
WAN optimizer product family. 
Available from M. L. Electro- 
Optics (Chaddenon. U.K.), the 
access device incorporates high- 
performance data compression 
to give significantly increased 
throughput. The Access Opti¬ 
mizer combines capabilities such 
as high-speed data compression, 
two-channel statistical multi¬ 
plexing, and an automatic re¬ 
dundant link. 

The Access Optimizer (from 
£4490) compresses SDLC/ 
HDLC synchK>nous data sU’cams 
and is compatible with bridges, 
routers, gateways, channel ex¬ 
tenders, and SNA communica¬ 
tions conlrollers. The typical 


compression ratio is between 2- 
lo-l and 4-10-1, resulting in an 
average sustained throughput of 
between 3 and 6 Mbps across 
Kilostream or Megastream links. 

The device provides LAPB er¬ 
ror correction and modulated 



clocks for flow control. In-line 
SNMP network management 
makes line characteristics, traffic 
statistics, and compression-per¬ 
formance statistics available to 
network nianagement stations. 
Phone: +44 61 627 I WO; 
fax: +44 61 678 0124. 

Circle X454 on Inquiry Card. 



SA-9600 Stand-Alone Radio Modem 

□ Async/Sync RS-232 interface 

□ 2400,4800, 7200, 9600 BPS [upTo'^sJo'o BPras7n'c "i 

□ Encryption capable ^w/data compression option J 

p Up to 15-mile range, 

hundreds of miles with repeaiers/amplitiers 

□ Full or Half Duplex 

p Voice and DC POWER options 


Wireless Data Communications 

for Micros, Minis and Mainframes 


Transparent radio link— 
no software modificadons 
Modem-only option 
works with external 
radios at other 
operating frequencies 


a 400-500MHZ Band 
(FCC CERTIRED 
450-470MHZ) 

— 

I PC-compatible 
j plug'in board 
1 (PC-96001 also 
I available 





Tel: (01) 516-589-6J500 
Fax: (01) 516-589-6858 
35 Orville Drive, Bohemia NY USA 11716 



I f you have a problem witli your BYTE subscription, 
lei us know! for best service, provide a brief 
descriplion of the problem and a copy of a recent 
magayJne mailing label (if available). If your label is 
unavailable, just give us your subscription account 
number along with your name, address, and zip code 
where your BYTE subscription is currently being sent. 
If you have a change of address, be sure to provide 
both your old and new addresses. If the problem 
involves a pa>'menl, be sure to include copies of your 
cancelled check (both sides) or your credit card 
statement. Please include a '‘business hours” phone 
number if possible. Send to: 

BYTE Magazine 
Sub«:riber Service 
PC Box 555 
Hightstown, ^ 08520 

Fax: 609-426-7087 

Phone: (9 a>in. to 8 p.m. Eastern Tlme^ 

Mon. - Fri.) 

609-426-7676 _ 


EVTE 


na MagailH •! Inljp^liaB 
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PC-COMPANION Pks 


TM 


Add a second keyboard, monitor and mouse 
to your PC up to 250 feet away! 


Supports PC/AT, PS/2 and 100% compatibles 


• Combine monochrome and color 
VGA monitors 


Mouse support available at 
both local and remote 
workstations 


PC/AT and PS/2 are registered trademarks of IBM Corporation. Macintosh is a registered trademark of Apple Computer, Inc, Microsoft and Logitech 
are trademarks of their respective companies. 


• Switch selectable 
privacy mode 


For Macintosh 
support, ask 
about our new 
Mediator for Macintosh! 


Cybex Corpration 

4912 Research Drive • Huntsville, AL 35805 USA 
(205) 430-4000 • FAX (205) 430-4030 

Dealer Program Available Made In USA 


Circle 508 on Inquiry Card (RESELLERS; 509). 










VISUAL BASIC FOR WJWDOIVS 


Visual Sasic 3.0 for Win Sid £96 

Visual Basic 3.0 tor Win Prof E230 
Comms Llb/Wln £115 

Nelwork Library/Win E80 

PDC] CotTHti for Windows £99 

Agility A/B Eiao 

Btrieve for Windows £365 

CodeSasicS.I £129 

Integra VDB for VB £399 

Q+E MultlNnk/VBZ.O £270 

Q+E ODBC Pack 1.1 El 40 

Raima Data Manager E450 

VB/ISAM MU £150 

VBtrv Control Pack £140 

Visual Controls for Btrieve £160 

VIsuaVdb Metwork 3.0 £235 

3-D Widgets £69 

ChartBujIder for VB £75 

Control Palette 2 0 £135 

Custom Control Factory £49 

Data Widgets £99 

HighEdit/LitB £199 

MS Visual Control Pack £69 

Qu ickPak Pro for Win 3.0 £ 145 

Spread/VBX £220 

Spy Works-VB £120 

VB/Magic Controls £ 120 

VB Assist 3.0 £135 



Mksruoft Access 1,1 £265 

Microsoft DeUe £230 

Mlcrosolt Fortran S,1 £130 

Mlcraoon Fortran Power Station £230 

Microoolt FoxPro 2.5 DOS £265 

Mlcrosplt FoxPro 2^5 Win £285 

Micrasolt Macro Assembler 0.11 £110 

MS Muttimedla Viewer Pub Kit £230 
MS Visual Basic for DOS Std £96 

MS Visual Basic lor DOS Prof £230 

MS Visual Basic for Win Std £96 

MS Visual Basic for Win Prol £230 

Microsoft Visual C++ Std £S5 

Microsoft Visual C++ 1.5 £290 

Microsoft Visual C++ 32>blt £3M 

Microsoft Windows 3.1 £7S 

Borland C++ 4.0 £265 

Boftaad P^cal wilb Objects 7.0 £250 


dBase IV 2.0 
dBase Compiler 
Paradox Engine 4 DFX 3.0 
Turbo C++ 3.0 
Turbo C++ Visual id. for Win 
Turbo Pascal T.O 
Turbo Pascal for Windows 1.5 
Paradox tor DOS 4.5 


£415 
£250 
£125 
ESS 
£B4 
£B4 
£99 
£405 

WITH FULL TECHNICAL SUPPORT 


CofnpiJers & Interpreters 


BBC BASIC-96 Plus 

£75 

CA-Realtzer 2.0 (Win) 

£190 

GFA-BASIC for DOS 

£76 

G FA-BASIC for Windows 

£76 

GFA-BASIC for Win Compiler 

£50 

Powers ASIC 3.0C 

£110 

TrueBASiC 3,0 

EBB 

■1 VISUAL BASIC FOR DOS H 

[ MS Visual Basic for DOS Std 

£96 

1 MS Visual Basic for DOS Prof 

£230 

Comms Llb/DOS 

£115 

Network Llbrary/DOS 

£80 

PDQ Comm 

£65 

1 Btrieve 5. t 

£365 } 

CodeBasic 5. l 

£129 

db/Ub Prof 3.0 

£195 

1 ETree Plus 

£165 

VB/ISAM MU 

E150 

Elltsch's GUI Toolkit 

£125 

Fastgraph 

£tSO 

Graphics OulckScreen 

£1Ck5 

Graphics Workshop 

£1Ca 

Graph Pak Pro 

£99 

GX Graphics 3.0 

£155 

Compression Plus 

£130 

Compression Workshop 

£110 

MicroheFp Muscle/DOS 

£155 

PDQ 

£110 

Primer Plus 

£105 

ProBas 5.6 

£169 

QuickPak Prof 4.1 

£145 

QuickPak Scientific 3.0 

£105 

QuickScreen 4.0 

£105 

Science & Eng Tools B.O 

£80 

TSRific 

£80 


VBTooEs/Win 4.0 £115 

Accusofl Image Lib/VBX £430 

3D Graphic Tool& £130 

Compression Plus few VBWin £200 
FXToolsAfB £106 

GUI Assist £350 

ImageKnife/VBX 1.3 £165 

ImageMaj-iA/B £195 

ImageStream-VB £225 

Microhel p Muse le/Wi n £ 160 

PCX Toolkil for Windows £ 155 

QuickPak Scienlific for Win £105 

Spellcheck £49 

TrueGrid Prof 2.0 £139 

VB Compress Pro 3 0 £95 

Visual Instnjmeni Panel Controls £150 


Curmns 

Async Prof for C/C++ £130 

C Asynch Manager £175 

C Comms Toolkil £215 

COMM-DHV £145 

Esseniial Comms £215 

GreenJeaf CommLib 4.0 £225 

MagnaComrtVDOS £215 

SiiverComm “C" Asynch 4.0 £ 195 

Database 

Btree Filer for C Network £170 

Btrieve £365 

C-index+ 4.0 £250 

c-tree Plus 6 OE £565 

CodeBaseS.I £259 

CodeBase++ 5.1 £259 

D-ISAM £325 

d'tree £490 

Dalafioss 3.5 [Special Offer) £79 

Greenleaf Database Library £100 

Paradox Engine 4 OFX 3.0 £125 

POET SDK 2.0 £360 

flree £305 

Raima Database Manager £360 

Raima Obiecl Manager £360 

SoftFocus Btree/ISAM £75 

Topaz tor C 4.0 £220 

Watcom SQL Developer's £260 

Graphics 

Accusolt Image Format Ltb £430 

dGE 5.0 £205 

Essential Graphics Kernel £135 

Fastgreph 3.0 [T ed Gruber) £ 190 

Graphic 6.1 £305 

GX Graphics 3,0 £155 

HALO Professional 2.0 £245 

MelflWlNDOW-OOS 4 3 £ 150 

MelaWlNDOW’DOS/Sae 4.3 £210 

MetaWl NDOW-DOS/386 4.3 £270 

PCX Toolkit 6.0 £155 

PCXL3b-OOS/286/3e6 £ 155 

Real-Time Graphics & UIT £225 

GUI 

4Sight £300 

Essen tial Graphics GUI £99 

graphics-MENU £135 

Menuet/C++ 2.0 £310 

MEWEUGUI Std 4.0 £390 

Object-Menu w/Source Z7 £510 

T-Wir>dows £240 

zApp for DOS Graphics Key 2.2 £130 
Zrnc 3.6 for DOS £505 

Tools 

C-DOG 5 0 £185 

C'VisiOn for C 3.1 £95 

Clear+ for C £135 

CodeCheck (ProfesskinaJ) £496 

MKSLEX&VACC £240 

PC-Lint for C £89 

PC'Lint for C/C++ £139 

PCYACC Personal £230 

SourGePTint+ Deluxe 5 0 £190 

Printer 

Baby Driver Kernel 3.0 £250 

BGI Printer Driver Toolkit £105 

GX Primer 1.5 £240 

SLATE £260 

Screen 

C-Scape 4.0 £360 

C/Windows Toolchesl £45 

Greenleaf Datawindows 3.0 £^5 

MEWEUTEXT Std 4.0 £390 

ObjecE Professional for C++ £165 

Pariel Plus Ft £260 

TCXL UI Dev Sys for OOS/Win £ 140 

Vermont Views Plus 4.0 £595 

zApp for DOS Text Key 2.2 ^330 


GREY 

MATTER 


Prictt da noE UAT or other local Earn 

hijf do iDflude ftgMvery in ratialaaU UK. 
PleaEe check ]trlc^ al time iff imter 0 s ads ars 
niepared 4airi« WErekt bslere puhilcatHiri. 
This paps lists sanra ol ourprodtictE - 
call us IflE a cEUftplele prlM ll&t. 
ORDER BY PdOWt WHH YtfUR CREtJlT CARD 

(0364)654100 

FAX: 10364) 664261) 


General & Systems Libraries 


C Tools PIu5/6,0 

£135 

CAD/CAM Dev KiV2D Personal 

£375 

Crusher! with Source 2-0 

£196 

Hold Everything 

£130 

Interwork 

£205 

MTASK 

£215 

Multi-C wySource 

£39 

Resident-C 

£160 

SpontaneousAssembly for C+4 

£95 

TCOMP/Mulll-Platform 

£105 

TTSR Ram Res Dev SyS 2 0 

£105 

TG-CAD Prof 5.0 

£795 

Toots,h++ w/Sounce 6.0 

£259 

TSRs and More 

£115 

Usmury Mianagers 


Heap Expander 3.0 

£130 

MegaHeap 

£115 

MoreHeap 3.0 

£135 

PowerSTOR 

£99 

VMData 

£370 

Math & Setentifre 


C/Math Toolcbest & Grafix 

£45 

Huge Virtual Array & NAT 

£215 

Linpack.h++ w/Source 

£429 

Maih.h++ w/Source 

£257 

MIRACL 

£39 

Science S Eng Tools 8.0 

£115 

C Sr C++ FOR WINDOWS Hi 

CDMMDRV 

£145 

CrystatComm for Windows 

£130 

GreenJeaf Comm++ 

£180 

Greenleaf CommtUb Pro 

£355 

MagnaComm/Wlndows 

£280 

Btrieve for Windows 

£366 

CB/1SAM MU lor Win 

£150 

CodeBase 5.1 

£259 

CodeBase++ 5.i 

£259 

DalaBoss for Windows 

£410 

Integra VDB for C++ Std 

£209 

Paradox Engine & DFX 3-0 

£125 

PQET SDK 2.0 

£360 

Q+E Database Library 

£295 

Raima DaFabase Manager 

£380 

Raima ObfecE Manager 

£305 

Watcom SQL (or Windows 

£260 

Essential Graphics Chart 

£300 

GraphiC/Win 

£370 

Graphics Server SDK 

£205 

Windows Charting TcmIs 

£300 

AccuSoft Image Formal Lib/Win 

£430 

Ad Oculos (Image Analysis) 1.0 

£325 

Bofland Visual ^ulions Pack 

£59 

Control Paietie 2.0 

£135 

Data Entry Workshop 

£130 

DataTable 

£195 

Diamond Toolkil 

£310 

1C Image Control 1.1 

£325 

Magic Fields 

£260 

MS Visual Control Pack 

£69 

PCX Toolkit For Windows 

£155 

ProtoGen+ 

£195 

Safe Win 3.0 

£190 

TX Text-Comroi 3.0 : 

£1160 

Win/Sys Library 

£105 

WinefowsMaker Pro 5.0 

£750 

zApp for Windows 2.2 

£340 

zApp for Windows NT Key 2,2 

£215 

Zinc 3.6 for Windows ^ NT 

£505 

WBKKdos extenders H^H 

1 

LAP TNT $.1 fKmt Supports Boriarid , 

C++ 4.0 and inctudes the WinPipe APS which iets 

you wnSe Gilt trwrs ends foryoar TfYT apf^ itsing 

Visual Bass; for ONL Y £340. 

Blinker 3.0 

£230 

Phar Lap 2a6IDOS-Ext SDK 

£330 

Phar Lap TNT DOS^Ext SDK 

£340 


IM ^ ^ COMPILERS 

NEW WA TCOM DC++ f 0.0 wiit leatvrv 
a mvtii-piatfomi GUt tDE, C++ dass 
browser, a^nced Gift debugger text 
editor proHler pre^ibpHed headers, 
improved optimisation with taii recursitm 
optimisation and ftoaffn^ point 
sebedoting. Due st the end cV June - cait 
now for pre-ioiease details- 

NEW D06;/4GW PPtOFESSfONAL is an 
add-on for existing Watoom DOS/4GW 
users. Saves 20K Ai memory and on 
disk, binds {Srsedy to yourptogramr 
improved startup iimes, and optimised 
virtual memory with demand loadirrg and 
futi 4Gbyte virtuai address ^ce. ONL Y 
ezig ‘ royatty-free runtime avaiiabh 
dimot from Rationai at $ t49. 

Aztec Embedded Cse £290 

MicrosofE Visual C++ Std £65 

Microsoft Visual C++ 1.5 £299 

Symantec C++ 6.1 Std £85 

TopSpeed C Prof £169 

TopSpeed C/C++ Prof £215 

Turbo C++ 3 0 £59 

Turbo C++ Visual Ed. for Win £84 
Watcom C/C++16 9.5 £325 

Borland C++ 4.0 £285 

Borland C++ for OS/2 £250 

High C/C++ 386 3,2 £555 

MS Visual C++ 32’ bit Edilion £300 
Salford C/C++ Devetoper £395 

Salford C/C++ Prof Plus E295 

Symanlen C++ 6.1 Prof £310 

Watcom C32 For DOS 9.5 £135 

Watcom C/C++32 9.5 £375 


i News & Views i 


The new range of TG-CAD llbrariee will 
be of interest to anyone writing 
prograrrts which marifpuiate geometric 
objects. TG-CAD 20 5.0 Includes over 
400 routines for creating 2D objects 
including JSIURB and Bezier curves, and 
computations such as fnteFsec^ipns^ 
polygon clippings, transformations, etc. 
TG-CAD 3D 5.0 is a superset of the 2D 
librajy with routines for genaratlng 
solids S surfaces, 3D g lipping, 
exiruston. perspoctive views and 
hidden line removal TG-<;AD Draw 2.0 
is a complete set of 2D & 3D (floating 
point) drawing routines for DOS fk 
Windows. II includes a DXF viewer and 
a ray tracing Bl shading program with 
multiple light sources, Pliorig highlights 
and which can output GIF or F*CX files. 
TG-CAD DXF Translator 2,0 lets you 
read & write DXF files through ACAD 
release 12. You can also read ACAD 
symboi/font files. TG-CAD Professional 
5.0 bundles all 4, includes both LiBs 
and DLLs and orily coste £795 (£1080 
with lull C source code}! Call us now for 
further details. 

The new Phar Lap TNT DOS- 
Exlender SDK 6,1 now includes a 
novel feature which lets you write a 
Visual Basic front end for your 32'bit 
TNT DOS app. This is dtone through 
the WinPipe API which lets Visual 
Basic launch a TNT app and exchange 
messages & data with it This is made 
possible by a special VxD which lets 
Virtual Machines CommunicaFe with 
each other under Windows 3.1, Call us 
now for further details. 


PROGRAHHMING U 1 

E ft I ■ ■■■■t'm 

’ 


1 Ada 

Assemlilers 

i Basic 

CFC++ 

\ Oomms 

Cross Dev i 

Custom Controls 

Database I 


Dos Extenders 1 

Editors 

Fortran 

Graphics 

GUI 

LinkorSj'LocatOfs 

Lisp 

, Madula-2 

Multitasking I 

Pascal 

Prolog I 

Smalltalk 

SDL 

' Version Control 

Visual Prcgi'amming 

Windows 

Xbase 

I We stock many items for which there fs ' ■ 

fia space fn fhefe advertisements. ia 


CIrcie 514 on Inquiry Card, 















































What’s New International 


Software 





Delta takes the systems designs 
you developed in DDB-Concep- 
tor and uses them to generate the 
code you need to implement ap¬ 
plications, automatically adding 
environment descriptions to op¬ 
timize the generated code for the 
chosen plaiforms, DDB-Object 
supports an objeci-orienied ap¬ 
proach Lo systems building, and 
DDB-Reverse automates the 
reengineering of existing code 
into the DDB-CASE repository. 
Phone: -^44 895814815: 
fax: ^44 895 814825. 

Circle 1459' cn Inquiry Card. 


SUPERVISORY AND 
CONTROL SOFTWARE ▼ 

In Windmill Graphics 2 (£295), 
you get more powerful control 
options and more ways to dis¬ 
play real-time data. New analog 
and digital output buttons pro¬ 
vide straightforward control of 
output channels. DDE control 
lets you start data logging with 
the touch of a button and swap 
seamlessly between windows to 
show different levels of detail of 


Windows Painting and Retouching 


A iiainting and retouching 
package, Fauve Matisse of¬ 
fers image scanning, pro¬ 
cessing, editing, and cre¬ 
ating ladlihes for Windows. 

The program provides sim¬ 
ulated oil and watercolor 
brushes, traditional paint¬ 
ing toois, and special ef¬ 
fects (e.g., felt pens, pen¬ 
cils, and charcoal}. 

Available from CGS Cnm- 
puterBild, Fauve Matisse 
uses obiects that it can de¬ 
fine simply by tracing part 
or ail of an image- Once de¬ 
fined, obiects have their 
own Integrity, so you can 
move a foreground piece, 
altera background, and integrate several images. Fauve Matisse |£99} lets you scan in an image 
throi^ a TWAIN-compatible device and modify it using the available brushes. Predefined tools range 
from airbrushes and pencils to pointiilist and cubist effects, each of which you can customize. 

in addition to 34 filters, Fairve Matisse offers Photo CD support with an integrated folder inter¬ 
face; automatic detection of WrnTab capabllityr wfiich allows Kurta-tablet support; a quill brush 
with vartous sizes and pressures; a Japanese watercolor brush; a chameleon brush that changes 
color with pressure; a Make Marquee command that lets you use Bezier shapes to crop objects; 
opacity export, import, invert, and fill commands; and object position remember and restore 
commands. You can tab between selected objects and move objects with your cursor keys. 
Coniact: CGS CompuierBikl, London, U.K., +44 81 679 7307; fax: +44 81 764 7898. 

Circle 1455 on Inquiry Card. 


APPLICAnONS 
DEVELOPMENT TOOLS 


Tlie DDB-CASE suite of ap¬ 
plications development tools 
(single license, from £5500) 
works in client/server tnode 
on networks to provide work¬ 
group and multiproject sup¬ 
port throughout the develop¬ 
ment life cycle. The tools use 
IBSrs (Uxbridge. U.K,) Accel¬ 
erated Portable Software Engi¬ 
neering technology, so your ap¬ 
plications remain independent of 
hardware platforms, operating 
systems, databases, communica¬ 
tions systems, user interfaces, 
and proprietary languages. The 
APSE technology allows you to 
change an entire iniplementaiion, 
or components of it, at any time. 

DDB-Conceptor includes mod¬ 
eling tools, on-iine guidance, au¬ 
tomated quality assurance, and 
documentation facilities. DDB- 


the same process or run a macro 
in a spreadsheet. Thus, you can 
analyze data as it*s being col¬ 
lected and automatically generate 
a report, all with single button- 
presses. 

The Windows program iTom 
Windmill Software (Manches¬ 
ter, U.K.) has display options that 
include a range of analog meters, 
moving bars, precise numerical 
readings, and changing icons. 
They all show color-coded 
alarms, with two levels individ¬ 
ually set for each channel. 
Phone: +44 61 833 2782; 
fax: +44 61 833 2190. 

ClrclQ X402 on Inquiry Card, 


MAC HLE MANAGEMENT 

Computers Unlimited (London, 
U.K.) says that Dayna Commu¬ 
nications’ ProFiles breaks new 
ground in the viewing and ma¬ 
nipulation of Hies and folders on 
the Mac. The file management 
application lets you find, orga¬ 
nize, and group folders, docu¬ 
ments, and applications in one 
window, whether they are stored 
on high-capacity hard drives, re¬ 
movable media devices, portable 
computers, or network volumes. 

With the fde management op¬ 
tions, you can synchronize fold¬ 
ers and volumes; move, copy, 
and search in the background; 
and compress or expand faster 
and easier. The find capabilities 
let you search by multiple crite¬ 
ria, including content, creator, 
type, and backup date. You can 
perform all Had functions in the 
background, as well as save and 
reuse search criteria. ProFiles’ 
(£99.95) features are fully func¬ 
tional over AppleShare 
or Personal File Shar¬ 
ing, and across Net¬ 
Ware and Unix servers 
(either on a LAN or 
through ARA). 

Phone: +44 81 200 
8282; fax: +44 81 
200 3788. 

Circle ±4€3 on 
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Add Securih To DOS and Windows 


Secu (34S deiitscht marks) lets you protect your DOS- and 
Windows-based directories, programs, and data files from 
unauthofized users. In addition to security, the program provides 
virus protection by controlling access to programs, data tiles, 
and sy^em areas. For each user, Secu stores AUTOEXEC.BAT 
and CONFIGpSYS files on the hard drive, tt controls the system, 
preventing it from reading from and writing to the floppy drive 
or other devices. You can assign 20 users and passwords to 
each PC and import and export user and access rfgtits for 
central administration. A boot security option lets yon lock 
the PC's hard drive against reading from a boot disk. 
Contact: Giant Software GmbH, Rosbach, Germany, 

+49 6093 1381; fax: +49 6003 7725. 

ClroJa on Inquiry Card. 


EICTENSIONS FOR QUARKXPRESS 

Duo Conseil (Puteaux Ccdex, 
France) offers three extensions 
for QuarkXPress 3.2: Alias 2.1, 
Info 2.1, and Stylist 1,6. With 
Alias 2.1 (1290 French francs), 
you can create, save, and use 
search-and-replace tables to find 
printable Mac characters, special 
QuarkXPress characters, and 
special characters used by PCs. 
You can search for a string of 
characters, find each occurrence 
in a document, and replace it 
with another string. 

Info 2.1 (990 French francs) 
obtains information about text or 
an image in a box or about a com¬ 
plete QuarkXPress document. 
The program provides two func¬ 
tions. Box Info provides the char¬ 
acteristics of text that’s located in 
a single text box or a chain of 
text boxes and the specifications 
of an image located in an image 
box. Document Info provides a 
detailed report of the document’s 
parameters. 

Stylist 1.6 (590 French francs) 


lets you apply style sheets 
to select characters in a 
QuarkXPress document. 
In Paragraph mode, the 
program applies the se¬ 
lected style sheet to the en^ 
tire paragraph. In Characier 
mode. Stylist 1.6 applies the at¬ 
tributes of the selected style sheet 
to the highlighted text, so that 
you can use existing style sheets 
to change the appearance of 
some text on an individual-char¬ 
acter basis. 

Phone: +33 f 47745488: 
fax: +33 / 47788342. 

Circle 1460 on Inquiry Card. 

SIMPLIFY FRAME- 
RELAY NETWORKS ▼ 

Comdisco Systems (Almonds- 
bury, U.K.) has added a Frame 
Relay Cloud module to its Bones 
product family of network per¬ 
formance-analysis tools to help 
you plan and design a high-speed 



communications system. You 
specify the frame-relay access 
rate, CTR, committed burst size, 
and transit delays. The Frame 
Relay Cloud module (call for 
price) includes built-in graphs of 


transmission, transit, and total 
frame delays; network offered 
load; and network utilization. 
Phone: +44 454 614256; 
fax: +44 454 618880. 

Circle 1465 on Inquiry Card. 


Wl^ort' 


Network Modem and Fax Sharing 
Software for Windows & DOS 


A Modem Server and Fax Server all In One Package. 
The Best Way to Share Modems on your LAN. 


For KoveH, Wlndems for Worigroups, LAMIasSc, LAM Manager, PaMiwotis, LAM Server atid more! 


^Windows: WINport turns Windows - 
COM ports into network ready COM 
ports. Use any Windows fax or 
communications software "right out of 
the box" including ViaFAX, Winfax, 

Eclipse Fax, Dynacomm, Procomm, 

Xtalk, pc Any where & more! 

DOSt WINpon also includes an 
ENT- I4h driver for DOS software such 
as pcAnywhere, CIM, Rencom, etc... 


FAXport: WLNponincludesFAXport, 
a fax server module, for store and 
forward faxing, network fax queuing, 
and inbound fax forwatiding & routing. 

Value Added Differences: Access 
Security, Modem Traffic Management, 
Diagnostics, Queueing, Fax Notification, 
Support of ISDN Controllers With True 
COM Port Emulation 


.User Friendly: WINport can be . Affordable: Sold by the number of 

or completely transparent to users. They shared modems. Unlimited users per 

won’t even know they Ye using a license. Includes ViaFAX fax software 

shared modem! for Windows & DOS. FREE! 

LANSource UK Tel: 44 223 237778, Fax: 44 223 237758 



LANSource 
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Phar Lap 




IT'S HERE! 

NT power under 32-bit DOS! 

Microsoft Visual C++ and Phar Lap TNT 
bring the never-before-available power of 
Windows NT to 32-bit DOS! Phar Lap's 
new TNT DOS-Extender lets you break 
the 640K DOS barrier, build multi- 
megabyte DOS applications and take 
advantage of powerful NT features. 
Implement threads, DLLs and multitask¬ 
ing with your familiar Microsoft develop¬ 
ment tools — under DOS! It’s never been 
so easy to create the most powerful, 
full-featured DOS programs ever. 

TNT DOSExtender is the new standard 
in 32-bit DOS. The DOS power you’ve 
been wailing for is finally here! 

Try it out... FREE! 

If you have the 
Microsoft Visua! 

C++ 32-Bit Edition 
tools, yoiiVe already 
got a free trial-size 
version of TNT 
DOS-Extender. 

TNT DOS-Extender 
Lite is automatically installed with your 
Visual C++ 32-Bit Edition software. You 
can use TNT DOS-Extender Lite to build 
versatile 32-bit programs that can access 
up to two megabytes of memory and mo 
under DOS, Windows 3.1, or Windows 
NT, It’s the easiest introduction you’ll 
find to the power of TNT. 


The next-generation 
DOS extender. 

TNT DOS-Extender is the only DOS 
extender to support the Win32 API, 
allowing your native Windows NT 
character-based programs to mn under 
DOS with no changes. Programs can 
access all available memory — up to 
four gigabytes — and run with 32-bit 
speed and power. 

But that’s not all. TNT DOS-Extender 
also supports powerful NT features such 
as dynamic link libraries (DLLs) and 
threads, enabling developers to build 
modular, responsive multi-megabyte 
applications. And all this power is 
delivered with the high standards of 
technical excellence you've come to 
expect from Phar Lap, the industry 
leader in DOS extender technology. 

Already a standard. 

TNT DOS-Extender is the tool chosen 
by Microsoft to develop their own 32-bit 
tools. TNT DOS-Extender was used to 
build both the 16-bil and 32-bit versions 
of Microsoft Visual C++, Microsoft 
MASM 6.1 and Microsoft FORTRAN 
PowerStation. 


32-bit CodeView, tee! 

TNT DOS-Extender includes a 32-bit 
version of the familiar Microsoft 
CodeView debugger. So you can use 
industry standard Microsoft tools, 
including CodeView, to develop software 
for tlie operating system of the future — 
that your DOS customers can use today! 

TNT DOS-Extender SDK is the latest 
release of Phar Lap’s award-winning 
386!DOS-Extender SDK, You can also 
use TNT DOS-Extender with a wide 
variety of 32-bit compilers (including 
Visual C++ 32-Bit Edition) to build 
Extended-DOS programs with no NT 
system required. In addition, TNT DOS- 
Extender is compatible with all 32-bit 
tools supported by 3861 DOS-Extender. 
An add-on run-time kit is available for 
developers who want to distribute TNT 
DOS-Extender applications to customers. 

So if you've been wondering what the 
future holds for DOS developers, don’t 
wait.... bring cutting-edge technology to 
your DOS applications today with TNT 
DOS-Extender! 


NT Power Under DOS Lets You: 

■ Utilize NT features such as multitasking, DLLs and threads 

■ Build multi-megabyte 32-bit DOS programs 

■ Break the 640K DOS barrier - with your familiar Microsoft tools 

■ Build one application that runs under both Windows NT and DOS 

■ Save RAM! Run a 4 MB DOS system, not a 20 MB NT system 

■ Use industry-leading, high-quality Phaj- Lap and Microsoft tools 






60 Aberdeen Avenue, Cambridge, MA 02138 



617-661-1510 


!,Inc. 

FAX 617-876-2972 


386IDOS-E:i[eiidcr ond TNT DOS-Es tender ure trLtdeniarks and Phai- Lap is a registered trademark of Phar Lap Sofiware. Inu. Visard C4+, Witt32, Windows and Windows NT .ire tredcm.iTlis and CodeView and Micrr^sofi 
are registered trademarks of Miertssoft Cofporatitni- Other product and ixanpiny names arc tiudcnmioi or registered iradcEnarks of their respective !iH.>lders. 
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What’s New International 


Software 



PAINT AND COMPOSE 
ON THE PSION SERIES 3 

Widget Software (Kaebworth, 
U*K.) has updated its Paint and 
Compose software lo lake full 
advantage of the larger screen 
and better resolution of the Psion 


Series 
3a* The 
p rod - 

uci (£69.95) au^ 
tomatically de¬ 
tects whether it 
is to use the 
nine-row screen of the Series 3 
or the 17-row, double-resolution 
screen of the Series 3a. Also in¬ 
cluded are drivers for the fol¬ 
lowing printers: Canon BJ, 


Hewlett-Packard LaserJet, IBM 
Proprinier, and PostScript* 

In addition to letting you draw 
boxes, lines, and ellipses. Paint 
lets you download and display 
graphics files in PCX. GIF, and 
BMP formats. The program can 
also capture and print graphs 
from the Series 3/3a spreadsheet. 
Compose creates and saves 
melodies on bass or tre¬ 
ble clef. It plays compo¬ 
sitions using the analog 
sound system on the Se¬ 
ries 3/3a* The 
analog sound 
system requires 
much less stor¬ 
age space than 
the digital sound system, so you 
can record longer pieces of mu¬ 
sic. In addition. Compose in¬ 
cludes several pieces of music 
and lets you replace the Series 


3/3a*s alarms with extracts of 
music. 

Fhmie: ^44 43S 815444; 
fax: +44 438 815222. 

Circle 1.466 on Inciulir^ Card. 

VISUAL PROGRAMMING 
UNDER AUTOCAD 

According toComSoft (Amman, 
Jordan), AutoRecorder 1.0 is the 
ultimate tool for eliminating repet¬ 
itive tasks in AutoCAD, The pro¬ 
gram is an ADS application that 
replaces Autoli.sp in creating Au¬ 
toCAD utilitie*s 
without exiling 
AutoCAD, Au¬ 
toRecorder 1 *0 
(US$95) allows 
user-entry val¬ 
ues (e.g., Point, 

Real* Integer, 

Angle, Entity, 


Selection Set, and Keywords). It 
provides a dialog-box program¬ 
ming environment, on-line slide 
association with commands, de¬ 
bugging inside the AutoCAD 
drawing editor, and on-line mod¬ 
ification of a program while de¬ 
bugging. You can modify, delete, 
undelete, pack, and insert record¬ 
ing steps, as well as validate and 
check user entries against ranges, 
without adding code. 

Phone and fax: 

+962 6 682393, 


Circle 1467 On Inquiry Card. 


l>:'4IUTtmECMlECT.PiB 


D^riptlont lAecitJifrle in a siMp- 




riByfcicJi gpjUoi 


^ Pr«seriiB hitoCAP enu IniniciTt. 
□ f!-p.liaqp»rtnrt cownTid. 


Ig^Lide.. . I Ifelp... 

n°nfl 


Your software is in danser.** and not just at night! 


I Ks by doy in fact thot software 
thieves are busiest, out for the 
blood of their victims the softwa¬ 
re-houses that invest thousands of 
hours in program developing. Now 
is the time to secure software with 
Smarfkey-phs^ the intelligent key 
for software protection* 

Smartkeyphs plugs into the 
PC's parohel port. It works on 
stand-alone PC and LAN. You can 
protect software under DOS, WIN¬ 
DOWS, OS/2, UNIX, AUTOCAD, 
LAN. 

Simple. Always octive. Easy to 
use through a wide range of devel¬ 
oper software tools* 




• Unique personal code 

• Memory up to 448 bytes 

• Progrommable algorithms 

• protection through linkable driv¬ 
ers or automatic .EXE files protec’ 
tion technology 

• LAN license control 

• High security ASIC technology 

• Fully transparent to porollel port 
use for printers, pocket network 
adopters, SCSI adapters, etc. 

m Da isy-chai noble 

P lease col! today for detoils 
and documentation. And you 
will be pleasantly surprised at 
the price. 



Eutroii 

THE SECURITY KNOW-HOW 


EUTRON spa Via Gandhi 12 1-24048 Treviofo Bergamo Italy Tel +39-35-201003 Fax +39-35-201277 BBS +39-35-201144 

BELGIUM; Vicking 011-431272 ■ FINIANP: Dalira 90-27] 1 BOO ■ FRANCE: Logidolo 1-46454544 ■ SWEDEN; JM Data 042-123145 ■ SPAIN: Uircu 91 -7952413 
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Something Missing? 

Complete your BYTE rollertion by ordering Back Issues today! 
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IBM 

IBM 






January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 

December 

Special 
Issues 

Rates (postage and handling included): 

Holland Dfl 20.00 Switzerland SwFr 16.00 

United Kingdom £ 7.79 France FFr 99*00 

West Germany DM 18.00 Sweden SEH 80.00 

Only currencies mentioned above will be accepted. Other orders need to use credit card. 

Please indicate which issues you would like by checking (V) the boxes. Send requests with payment to: 
BYTE Back Issues, c/o Dynamic Graphics International, P.O. Box 29, 3990 AA Maam, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocard □ American Express □ VISA 

Card# _ 

Exp. Date ^_ 

Signature _ 

Name _ 


Address 


Postcode 


.City 


Country 




glis 


_ The Mdigiuclne ef Techtielegy liilegiHiiliaii 

All orders must lie prepaid. Pay only in currencies given. Credit cards preferred. Please allow three weeks for delivery by surface maiL 





































What’s New 


The New Generation of 
UNIX Software & Tools 
at affordable prices. 

Labtam X-WinPro for 
Microsoft Windows 

X-Winfro is powerful 32 bit X-server Lhat 
provides a cost effective way to make your 
386/486 MS-Windows PCs compaiible with 
the X Window System. X-W^inPro enables you 
to work with both UNIX and DOS systems. 
The Labtam X-WtiiPro indudes XIIRS server 
and an integrated TCP/IP stack. X-WinPro for 
Windows includes an interactive setup for 
quick and easy mstailailon. 

Introductory price.$90-00 

Labtam tJ-TERM 

L'-TERM is a termimd emulation package that 
enables PC users to access UNIX systems and 
networks via TCP/FP, TE1NET» TFTT* protocols 
or RS-232 interface, labtam U-TRRM sup¬ 
ports VGA graphics and a printer file transfer 
belween UNIX imd DOS sy-stems. 
Introductory price.$30.00 

Labtam X-OlYice 

X“0ffice is an easy-to-use office automation 
software for UNIX and the X Window System 
environments, i^him X-Office is a simple but 
powerful package designed to perform day- 
to-day operations in the easiest possible way. 
Word processings spell checking, printing, 
file managemenl, email, scheduler, calendar, 
personal database, calculators, and reports 
{soon fax) are all in one package—just iioini 
and clickJ 

Introductory price.$180.00 

\SL\ PACinC 
Labtam Europe Pty Ltd 

a Patrick Caiiiri, Wheelers Hill. 

315h Vicioria, Austr.dia 
Tel: fi 1 -3-561 -7952 6U3-56U788<J 

EUROPE 

Labtam Finland Oy 

Kyllikinkaiu J5.A., 33500 Tampere, Finland 
Tel: 358-31-535-383 Fax: 358-3 i -222m 1 

mmuA 

Labtam ll$A 

120 Hudson Sireei Northhoro. m 01532 USA 
Td: 508-393-5780 Fax: 508-393^ 1456 


UNINSTALLER 2 FOR WINDOWS 

Available from Contemporary 
Software (Lewes, U.K.), Micro- 
Help’s Uninstaller 2 (£49) re¬ 
moves unwanted Windows ap¬ 
plications plus alt associated 
DLL, EXE, and INI files. The 
latest version helps yon find and 
remove orphan and duplicate 
files and provides a system 
cleanup option that removes 
fonts, video drivers, and un- 
needed Windows components. 
Other features include an MDl 
interface with an optional status 


bar, a button bar, and 3-D effects; 
an undo ryption that restores unin¬ 
stalled applications; support for 
Norton Desktop for Windows 
and other popular shells; a file 
viewer that displays popular file 
formats; an INI editor to assist 
with INI file maintenance: and 
enhanced support for tracking 
entries in WIN.INI, SYSTEM 
.INI, AUTOEXEC.BAT, and 
CONFIG.S YS files. 

Phone: +44 2 73 483979; 
fax: ^44 273486224. 

Circle ±470 on Inquiry Card. 



Control Systim Design 

A major upgrade of 
Golten & Verwer Part¬ 
ners’ control system 
design aiHl simulation 
package, Codas-tll 
(£295) includes auto> 
mated pole-placement 
design; cost function 
evaluation and opti¬ 
mization; and time-do¬ 
main, frequency-do- 
main, and 5-plane envimnments for studying linear continuous 
time systems. You can define nonlineartiies interactively, simu¬ 
late the effects of the nonlinearity on the system time response, 
and plot its describing function in the fluency domalm 

Victor-ll (£250) traitsforms your PC into a real-time con¬ 
troller that can operate as a standard three-tier controller or bn- 
plement general direct digital control. You can use the pack¬ 
age In emulation mode to simulate typical process plant 
behavior or in external mode, where it controls an external 
process via an analog interfBce, Vfictor-ll provides a real-time 
DOS application and a built-in trend recorder with a real-time 
scrolling display. You can examine, save, recall, and print cur¬ 
rent and historical data, 

Witli Harm for Windows (£49), you can teach the principles 
of Fourier theory. The program has you enter the formulas for 
the harmonic components, and rt adds them up to produce 
the composite wave form. You can use most functions of bar- 
monic numbers and work in polar or Cartesian coordinates. 
Harm lets you add harmofiic elements individually to form a 
table or to generate an bloc by defining functions in terms of 
the harmonic number. You can easily edit, delete, or review the 
harmonics through a harmonic table editor, which is available 
in a separate window, 

CotUaci: Goilen c3!: Verw^er Partners, Cheadle Hnlrne. 

+44 61 485 5455: fax: +44 61 4SS 4448. 

Circle ±457 an Inquiry Qanl. 
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In such a sBort time 
probably wouldn't be able to 
recognize the modem's brand. 
However before the extinction of 
our modem has reached 
a speed of 19200bps. 


hong kong branch office 

PORA TECHNOLOGY(H.K.) CO. LTD, 

Rm 925. 9/F. Metro Centre tl, 

21 Lam Hing Street, Kowloon Bay, 
Kowloon. Hong Kong. 

TEL: d52-318-1168 
FAX: 652-318*1179 


•iiNGAPORE BRANCi = OrriCE 

FIDA INTERNATIONAL(S) PTE LTD 

No. 1 Genttng Link 07-02. 
Perfect Industrial Building. 
S'pore 1334 
TEL: 65-747*3501 
FAX: 65-747-0590 


PORA CORPORATION 

SF, No, 116 Hou-Kang 
street* Shih'Un DIst.* 
Taipei. Taiwan, R.O.C. 
TEL: 886-2-683-'5579 
FAX: 666-2*883-5582 


Circle 529 on Inquiry Card. 



Circle SXS on Inquiry Card. 


The One for Windows! 


Why tuy from diffcnent Tnenufsctuners: when s\\ you warn 

to do 1o wr\X4i a complete; app\\CaXk)r\f One th^t Jncfudes powicrful rules, 
o^oct hieraPTchlcs, database support, graphics, and a sophlstEcatod user 
interface? That is. why byy several packages, when Just one will do? 

LFA-ADK Is The OncI A. compfete Applications Development S.lt, it lets you 
write entlne, complect applications with the greatest of ease. Full 32-bit 
a^ildnesslng means that you will never be short of space* and because 
memory haryiihg is autH^matic, you ^ton^ need to worry about managing 
the resources you are usings It's aN done for you. LFA-ADK Includes: 

O High-level rules and objects for defining the application 
O Gnsphlcs, Including vectors, fonts, httmaps and metafllfis 
O MDI. dialog, teset. user, message, status and control windows 
O Full DDE support, and powerful C and DLL interfaces 
O Database access* including BQU ODPC and others 


along with the programming language, function libraries and debuggers 
that you wjuld expect from LFA. the leading desktop FhoSog house! 

Compatible versions are also available for DOS and the Macintosh ,« 

... LfA-ADK la The Onal 

Why not phone, fax or email LPA 
today to find out morel 





1994 


17:34:39 


Tm M« 1994 



Logic Programming Aseociates Ltd 
Phone (US Toll Free): 1-SOO'949'7567 
Phone +44 61 871 2016 - Fax: +44 81 874 0449 

Emafli lpa@ctx.ccmpulink.co.uk - Cempuserve: 10C7I33.134 



for Microsoft C, Borland C, Bortand Pascal 

Develop Real-Time Multitasking Applications with ffTKeme// 

FlTKernel Is a professional, high-perfonnance real-tlTre rrullitasklng kernel. It runs under 
MS-DOS or in ROM and supports Microsoft C, Borland C-h, Bortand/Turbo Pascal, and 
Stony Brook Pascal*. RTKemaJ is a library you can link lo your apfrfft^lton. ft lets you run 
several lunctions^irocedures as paraflel tasks and offers lha loSowing advanced leaturas: 


* pfie-eiT>p(tiva, evant^nlwrupt-dnveri 
scheduling 

* number of tasks only limitsd by HAM 

" lask-switch time of 6 p s (33-MHi 406} 

■ up to 64 prioritSes (changeable at nm-li™) 
' lime-slicing ran be activate 

»limer infemipl rale Of 0.1 to 55 ms 
» high-resoJuliDn interval tor (1 p .&) 

^ actlvaie or isusper^d taeke oiji of 
Interrupt handlers 
" programmabte interrupt priorities 

■ Inter-task {^immunicaTOns using sema¬ 
phores. maifopjies. and message-passing 

‘ keyboard, hard disk, floppy disk idle times 
usable by other tasks ’ 

* supports math DOproce^sor and emulator 


• supports up lo 36 COM ports 
(DigrBoard and Hostess boards] 

• protocols X0fi,'X0ff. DTR^DSR, Ria'CTS 

• fun suppwl of NS16550 UART chip 

• fast, kTte^■^e^¥^ork communication using 
Novelfs IPX .services 

■ oi ns under DQS, LANs, or wijhoul OS 

• call OGS without re-enlrance problems 

■ resident mutti-tasklirg applications (TSRs) 

' runs WInttows or DOS Eittendera as a task 
» supports CodeView and Turbo Debugger 

► Kernel Tracer for easy debugging 
^ ROMabie 

► full source code available 

► no run-time roya files 

■ free technical support by phone or fax 


RTKarnel-C 4.0....... DM 795 RTKemoHPascal 4.0....... DM 695 inffijn 

C Source Code: add DM 695 Pascal Source Code: add DM 595 

IntemaSional ordera: add DM 50 shipping and handling. MastarCard. Visa, check, tank vansferaccepsod'. 


On Time 

MARKETING, 


ilM 


Professlortol Programming Tools 


On Time Marketing 

Karolinenstrcissie 32 ■ 2D357 Hamjbuig 
GERMAMY - CompuServe 1(30140,633 
Phone +40 - 40 - 437472 ■ FC3X 435196 


In Ausfrollo/Hew Zec^nd, contact; 
MlcroWay Pty. Ltd. 

Unit 1, 16 Tarrxard Drtv© 

Bfaeside, VIC 3196 - AUSTRAUA 
Ptvone <03) 5801333 ■ Fox 580-6995 


HND YOUR HIES 

An in format ion-rich file finder 
and diary nystem, Recall it helps 
you Hnd files by linking context 
informaiion such us colors, key¬ 
words, and pictures to tiles when 
you create or change them. In¬ 
tuitive Technology (Groby, 
U.K.) has also incorporated a di¬ 
ary that lets you link information 
attributes with events and meet¬ 
ings, which can help you recall 
files that you have associated 
with a particular diary entry. You 
can search for files with specific 
information attributes. Recall it 
(£99) shows matching files, and 
if you simply double-click, the 
program can launch an applica¬ 
tion from which you can quickly 
and easily open a matching file. 
Phone: +44 533 870312. 

Circle 1478 on Inquiry Card. 

1YV0 ACORN PACKAGES 

Clares Micro Supplies ( North- 
wich, U.K.) offers two packages 
for the Acorn range of RISC OS 
computers: Plot and NightSky. 
A data manipulation and pre¬ 
sentation package. Plot (£79.95) 
provides a range of coordinate 
systems from 2-D Cartesian, 
parametric, and polar systems to 
3-D Cartesian, cylindrical, and 
spherical coordinates. The pro¬ 
gram lets you carry out calculus 
operations, apply transforma¬ 


tions* merge graphs, and calcu¬ 
late intercepts to solve simulta¬ 
neous equations. 

An a.stronomy package* Night- 
Sky (£79,95) can quickly and ac¬ 
curately draw star maps for any 
place on earth and any date and 
time. The program provides the 
sun, moon* and planets; the 
Milky Way; and deep-sky ob¬ 
jects, such as clusters and galax¬ 
ies. You can associate text with 
each star* join consiellaiion 
boundaries, update the map in 
real or accelerated time, observe 
lunar and solai- eclipses, and pre¬ 
dict and watch occultations. 
Phone:+44 606 485!i; 

Jux: +44 606 485 i 2. 

Circle ±4&4 on Inquiry Card. 

ARABIC XT AND QUARKXPRESS 

Layout (Ashrafieh, Lebanon) has 
a bundled package (US$1595) 
that consists of an imemaiional 
English version of QuarkXPress 
3.3 and the Arabic XT 2.0 pro¬ 
fessional edition. The Arabic 
desktop publishing package will 
al.so support additional extensioas 
developed for QuarkXPress. Ara- 
bic XT 2.0 supports multiple 
columns, paragraph indenUitions, 
and tabs* as well as all the fea¬ 
tures of QuarkXPress 33. 
Phone: +96! / 200539; 
fax: +961 I 200538. 

Circle ±478 on Inquiry Cqrd. 
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Circle 528 on Inquiry Cord. 












































































IBM unveils 
its new stars... 













The IBM ValuePoint P-series 

Performance^ potential and the sheer practicality of PCI or VESA 32-bU technology 


SX33 


DX33 


DX33 


m 4MB RAM 

• 170MB HD 
m 33* floppy 

• 1M8 Video 
DRAM 

• VESA LB 

• Flash BIOS 

• 3 ISA slots 

• 3 Bays 

• ZIF socket 

• Enh. Kevt> 

• IBM Mouse 
■ DOS/WItl 


DX2/66 


• 3MB RAM 

• 3eOMB HD 

• 12SKB La 
cache 

• floppy 
«1MB Video 

DRAM 

• VESA/PCJ LB 


• Flash BIOS 

• 3 ISA slots 

• 5 Bays 

• ZIF socket 

• iph, Keyb 

• IBM Mouse 

• DDS/WIN 
orOS/a 


• SMB RAM 

• 170MB HD 

• 3.5'* Boppy 

• 1MB Video 
ORAM 

• VESA LB 

• Flash BIOS 

• 3 ISA slots 


DX4/10(I 


• 1SMB RAM 

• 340MB HD 

• 123KB L2 cache 

• 33* floppy 

• 1MB Video ORAM 

• VESA/PCI LB 

• Flash BIOS 

• 3 ISA slots 

• dBays 

• ZIF socket 

• Enh. Keyb 

• IBM Mouse 

• DOS/WIN or OS/2 

• Double spin 
CD-ROM dnve 


Key feolures 

Sep VahieFointM 
for further /eJ 

# Inie! pmcesaiirfi: i48£SX| 
imSX2-50/25, i486llX 
10X4^100/50 

V ZIF sockeh: an the mollij 

upgrade 
9 Op In an aweticmn 128M| 
innthnrbuand 

• Up In 4 hard disks: 72811 
ft Ullra-fasl 64-bil graplik I 

lo over 50 million Win ml 
ft First PC in the world to i; 

and PCI 
ft Spare VESA or PCI 32-1^ 
ft Energy Star poiver manaj 
ft Plug and Play ready 
ft Eaay-lo-EJ&e diagnostic si 

ft RashmOS 

Wft £WS DRAM and iOX4- JO 


Call one of the IBM informalioo lines below for details of your nearest dealer 

United Kingdom Tel: 0256 W 18 18 CemmnJ Tel: 0130 85 33 55 (t(dl- 6 ee) Ftance Tel; ( 15 ) .38 S 3 4141 

Ilaly Tel: 167 018001 (toll-free) Spain Tti; 900 lOO 400 ([aU-liee. Lines opai G 9 : 00 - 18 fl 0 ) Switredland Teh { 01 ) 436 62 33 


































































IBM ValuePoint II 

“T/m? best selling PC product Une in Europe in 199,^-” 

Smrflc*.' 

DX33 


DX2/66 



» 4MB RAM 

• f aOMB HD 
» 3.5" flopfiy 

• 1MB Vic»e(3 DRAM 

• VLB Graphics 

• Rash BJOS 

• 3 ISA slots 
« 3 Bays 

m 2JF socket 

• Enh. Keyb 

• IBM Mouse 

• DOSTWIN 



• SMB RAM 

• 212MB HD 

• aJS" floppy 

• 1MB Video DRAM 

• VLB Graphics 

• Flash BIOS 

• aiSAski^ 

• 3 Beys 

• ZIF socket 

• Enh. Keyb 

• IBM Mouse 

« DQSAMN or OS/2 




DX2/66 


Key features 

See "*IBM YatiiePoint family wi a 
glance” for furtker features, 
fnlel processors: i486SX-25, i4^SX-33, 
i486I>X-33, iTODX2-50/25, 
i486DX2-<i6/33 

ZIF KCK^kets on iht! moihi^riKiarct for 
inglenl upgrade 
Pentium P24T ready 
VESA local but! graphics 


# S uper-fast true-colou r accelera led 




HcFfinuiiLtiG in thia publkalion la IHM pKtdurlBt prnppiimB and atrvicca do mH imply thol IBM inltwJa Iw miiko ovailihlr in nil ripuifrririj in whkL IBM nqinviKi^ Airy nifur^nw la Sit HIM pknidtii^ progwiii or 
(iCfTirt is not inttnttdrd In imply lluil only Jiii IHM prodiK'l, pnwi>^ni or ficrtitse? muy he tfted. Any fubi-liiinoHy rtEuitnilttnl ptnclniit, nr wimibi: tiiay be uncd inaltsud. This ymblienlioB ia Air general guidmter rmly. 

PbutMffitphn. nuy AitutM d^itigii mniiidi. TitcliRkvil BfKteinciitiiritt ra^y br tu ehiutge. 


graph!ci3 baaed on ihe S3 chipset 

• VESA spare 32-bil local hue slot 

• Flash BIOS 

# 

I 

c 

3 

I 

I 

■0 

I 

£ 

I 


DX2/66 


Call one of the IBM information lines inside for details of your nearest dealer 


• 8MB HAM 

• 84aMB HD 

• 12flKBL2 cache 

• SJS" floppy 

• 1MB Video DRAM 

• VLB Graphics 

• Rash BIOS 
« 8 ISA slots 

• 8 Bays 










































IBM ValuePoint Pentium 

^Blazing speedy PCI slots^ plenty of expansion room^ documentation and service and support, ’’ 

Swrve: TC WOfM J3 Fetmi^ 1994 


Key features 

See VatuePoiitt family al a giancc” 

for further feature*. 

% Super-efficient Intel 60MHz Pentium processor 

# Up to an awesome 123MB RAM 

# 256KB external cache 

# PCI local bus graphics 

# Up to 2 slots for PCI local bus adapters 

# Stiper-ftist accelerated graphics based on the 
ATI chipset {on the PCI bus itself) 

# Up to 2MB video DFL4M 

Product or the Year, L’OrdInateur Indrviduet 
Jao J994 


IBM Helpware 

Your guarantee of trorryfree computing 
With ValuePoml, you re in safe hands 

VtTicii you lujy VuluttPoint you’re immediately ravened by IBM’s unique/fe^ane. 

Take a took al whai's yours, THEE: 

9 12 monlli un^'sile^ parts and labour warranty 

• A team of Value Point experts at the end of a phone, day and night, *345 days a year 

• HelpClub Special offers, discounts and promotions 

• Helpware Mof^azine Information, news, views and workshops tn an award-winning format 

• Inleracli ve/feipwMire Tuloiiat 

[| atlds up to youur guarantee of worry-free compntirtg. 

*in the UK cm-arte safvjcmg is cipi>onia/ apti may pi/echassd ttveughyaui ©W cteater ofiBM PC Ofrect 


Call one of the IBM information lines below for details of your nearesl dealer 

Nnrwjiy Ttih 80(1 UK) ID (loH-free) Fiaknd Tel: 9000-42650 {loll-fr^ej Belgiuin Teh 02-225 .1.3 Bdiniiri Tch ‘J7‘C2IOS80 

ImlaniiTel; 1800-.^ 700 tlcdl-Ike) South Africa Teh (Oil) 224.1098 Israel Td: 177-022-3888 Ml-fret^ 



Help 

ware 



P60D 


• SMB RAM 
#S40MB HO 

« 256KB L2 cache 

• 3.5' floppy 

• 1MB Video DRAM 

• VLB Graphics 

• Flash BIOS 

• 5 ISA slots 

• 5 Bays 

• ZIF socket 

• Enh. Keyti 
■ IBM Mmisa 

« DOS/WIN or OS/2 


01994 Unittd AdistB Picturaa Inc. All rights 






















at a 

hlurfrx. 

Ux i486DX-.33. 
2-frfj/33, 


a board for iiBlanl 
[H KAM c>n [be 


|lB niiis eat’h 
i controOer (up 
ks)* 

Uipjxirl bolli VESA 


il local bu&glol 
lemcnl 


iftwaiie 


p /50 pf 5 C!i:essof 


The IBM ValuePoint family at a glance 


standards for power, speedy versatiUly and value for money 


With th<? arrival of the P-series, IBM ValuePoinl can now juslifiabl)' claim 
to be the most sophisticated and comprehensive family of PCs available today. 
One that starts with sizzling i4865i at really cool prices, and goes on right up to 
the red-hot, award-winning* Pejilium P60/D- PCs at ease with the future - hilly 
upgrade^ible and future-proofed (the likes of Cash BIOS, ZIP stH."kels and atnple 
spare slots and bays see to that) - even the cases open at the press of a hultan. 
No screws - no fuss. 

W'haPs more, there's a range nf superb, compact monitors with high- 
resolution, flieker-Cree, non-iriteriaced, flat screens for crisp, clear characters 
and graphics. From a practical 14" right up to a stunning 21", they're all 
ergonomieally designed with optional Lilt and swivel stands, t'omplymg with the 
most stringent European standards to ensure tireless usage. 


*PC WORLD's PawBT Eeafrfqp awanJ 


Take a closer look 


il:-,-,. 


Easy tiQ rwmive 
outer case. Turn 
the Hey. reiease the 
cstch and sHde 1^ 
case oK 


3 F (isfo kisartkxj 
tdf^} ff you 

need a processor 
upgrade - just Sip 
the lever and siot in 
thenewone. 


Graphics 

accelerator on the 
motherboard. 
Offering a ma^fve 
increase in video 
performance. 


AJl the sfots you 
needr Up to eight 
slots spare for ffte 
additonef cards of 
your ctoc®. 




Local inns sikit. A 
spare iocal bus slot 
for the 32-hit card 
ofyourcCioice. 


Ampta spare bays. 
Enough room for 
the add-ons and 
peripherals you 
need. 


Heavy-duty power 
supply*. For^f the 
add-or}syoud wish 
to install. 


Not VatreFomt $f. Nat VslUeRoini SiSXot PSOfO. UES4 Air VatuBpaint it. VESA df PCt for Vi^umPotnt P. Not 
vauoPtunf Sf. nww'fowsf ancr p/eiOO ofuy. 




IBM ValuePoint family features 


ZIF sockets on the moEherboard for instant 
upgrade 


PenEium P24T ready 

Clear, tnie-colour SV^GA graphics 

Rfstilulicns of up Eo ] ,28(1 s 1,024 supported 

Lp In 2MB video DRAM 

Flash BIOS 

Dj) to 2.S6KB <!3aerna| cache 

High level data security huill into the BIOS 

Parity rnerriory for extra peace of mind 

IBM Enhanced Keyboard 

Pre-loaded DOS/Windows 


Memory axpan^on 
room galore. For 
the rrmnory fo run 
tomorrow's 
programs. 



Call one of the IBM information line^ below for ijetajlt; of your nearest dealer 

Austria Tel: 0660 5109 jloll-free) Portugal Tel: 0500 13 85 lloll-frwj Greerc Tel: 3281315-6 Swtden Td: 020 311010 (loll-freel 
Netherlands Tel: 06^0222 422 |loll4ree) Egypt Tel: (2021-3492533 Denmark Tel: 8031 JOlO (Udl-fr^) 

















Exceptional performance 
Exceptional value 


Sonielhing exciting’s happening* 
Europe’s best selling family of PCs - IBM 
VaiuePoiiit - has gol a new member. It’s 
called the Value Point R The P stands for 
psiformance. (You’ll soon see why.) Bui it 
could just as easily stand (orpotential. 
Because the ValuePoint P is designed lo 
meet all your needs - not just now - but for 
a long lime to come. 

How? Tlie key lies in Ilexibility. And in 
choice. For a start, the ValuePoint P is the 
first PC to offer you not one, but two 
diilerenl local bus technologies: PCI or 
VESA. Then, at the flip of a lever, the ZIF 
socket lets you upgrade your processor to 
Intel OverDrive or Penllum. What’s more, 
you have the capacity fora huge 128MB 


RAM as well as enough spare slots and 
bays for your future peripherals and 
add-ons (like network cards, given the 
ValuePoint P’s LANabilUy). 

In the meantime, EneigySlar power 
management will be saving not only your 
money and the environment, hut also 
meeting fuluro EC fK)wer saving 
regulations. While the ValuePoint P’s 
easy-to-use diagn<jstic software, pre-loaded 
(a first for any PC), will help you get the 
best out of your system. 

And if lhat weren’t enough, here’s one 
more feature the ValuePoint P Imasls: IBM. 
As ever, it stands for compatihilily, quality, 
and downright value for money. W^hich all 
in all is a lot to be excited about. 


Take a closer look 



ExchangB&btm PCi or 
VESA iocat bus ris&t 
canf. Cftoose initiaity 
tle^weel^ PC/ or VESA 
hcaf bus. Or at any time 
simpiy s^sp the riser 
card. 



Plus Ptay /Pnpf. 
new standard that takes 
tbe hassle out of instafiing 
add-ons. PnP automaticaliy 
identifies the new dev/css 
and reconfigures ywr 
sysfem to match. 


'Osslctop and only. 

’Dopendaiit On afjeratin^ sys-/em. 














Introducing 


the new IBM PCs 
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SX33 


DX33 


• 4MB RAM 
« 120MB HD 

• 3.5^' floppy 

• 512KB Video 
DRAM 

• VLB Graphics 

• Rash BIOS 

• 3 ISA slots 

• 3 Bays 

• Keyboard 

• IBM Mouse 

• IX)S/WIN 


• 4MB RAM 
« 120MB HD 

• 3.5" floppy 

• 512KB Video 
DRAM 

• VLB Graphics 

• Flash BIOS 

• 3 ISA slots 

• 3 Bays 

• Keyboard 

• IBM Mouse 

• DoawtN 


How can I get to see an IBM ValuePoinl in action? 

Prices slart ai less than f 1000'*'. Please conlact your local aulhorised dealer lor a eem|jelilive price quole in your region. Call one of ihe 
numliers below for delails of the location of your nearest dealer. 

•ftiice suif^iadf fd curT^ncy fltiefufltliafts wrtere fpca/ safes lax, 

Call one of the IBM infonnation lines inside for details of your nearest dealer 


IHM KMnjpOwTtlthAticjiN SA, sii Nopild de 2.700.D00F. adaiol; Tpur Pa(if:alt 22 Rmi|^ de la TJemi-l jjiie, Pul*‘ 4 (u!i, Vnihrir^ HCli Nsnlrm; B 304 .“jSS 192. Intel and IriU-l Insitli- nm i»n(iK|;t:rml lmd^iiinirL? df 
Ifttftl CorponitKm. lUM i? h re^isiered IradcmoiL; hihI VatucHiHni and Hislitwun.- lui!? Uiodeiniirka of InltimuLkmuL Bnaincsd Machines Lgr].xiPa1 ion. Othftr pmdunl tuyifc-in muy Lti- triKtoiwrks. aml/or 

tradmuirkg of their ntgpcv^tivE! i:nni]iaiiie». All tntrit'tnurkM 


• Keyboard 

• fBM Mouse 

• DOS/WIN 


• 4MB RAM 

• 120MB HD 

• 3.5" floppy 

• 512KB Video 
DRAM 




VLB Graphics 
Flash BIOS 
3 ISA slots 
3 Bays 


The IBM ValuePoint Si 

The lovyprice icay in to hig/hpeiformance curr^ufin^ 


IR 




Key features 

See VabieFaint ^mi7y nf « ^ianee” 

for Jiirther features. 

Intel processors: i486SX-25, i486SX43, 
i486DX-33, i486 DX2-S0/2S. i486DX2-66/33 
Up to a massive 64MB RAM 
VESA local bus graphics 
Fksh BIOS 

Parity memory for extra peace of mind 
Compact footprint 

Pre-loaded D0S/ft^iiidow.s ready-lo-nm 
Case opens at the press of a button for 
instant upgrades 




























Books & CD-ROMs 


Levels of Secrecy 


RICK GREHAN 

T he opening sentence in the preface of Applied 
Cryptography says it all—I have to quote it: 
“There are two kinds of cryptography in this world: 
cryptography that will stop your kid sister from reading 
your files, and cryptography that will stop major gov¬ 
ernments from reading your files. This book is about the 
latter.” 

You can use Applied Cryptography for more than 
one purpose. You can read it as an introduction to the mathematics of cryptog¬ 
raphy, as a resource of source code for cryptographic algorithms, or as a guide to 
how traffic on the information superhighway might remain secure even as the high¬ 
way (supposedly) becomes more accessible. 

Cryptography isn’t restricted to studying the means by which a digital docu¬ 
ment is securely encoded for purposes of transmission. It can cover activities 
as well—activities once carried out via the transfer of paperwork, but now car¬ 
ried out by transactions across a network. Take digital signatures, for example. 
Bank A sends a transaction to bank B. The transaction is encoded, of course. 
But how can the clerk at bank B be sure that the transaction was authorized by the 
proper officer at bank A prior to being encoded and transmitted? 

Utis is one of the topics of perhaps my favorite section of the book: crypto¬ 
graphic protocols. It begins with fundamentals (e.g., authentication and public- 
key cryptography), builds through intermediate protocols (e.g., digital signa¬ 
tures and subliminal channels), and moves to advanced protocols (e.g., blind 
signatures). The best material, however, appears in the concluding topic: esoteric 
protocols. Here, you’ll find step-by-step procedures for such operations as .secure 
elections and digital cash. 

Some of the protocols read like descriptions of Rube Goldberg machines. I fol¬ 
lowed in fascination the step-by-step process that Alice (a hypothetical charac¬ 
ter) could use to accomplish the audit-trail-free transfer of digital cash. Alice 
could send a campaign contribution to her favorite senator, and no one could 
trace where the money had come from. And it gets worse: Alice shows up pages 
later using digital cash to commit a perfect kidnapping. 

It also gets better. In a later chapter, we’re given a brief glimpse of—no kid¬ 
ding—“quantum cryptography.” All it takes is some polarized light and a fiber¬ 
optic link; the message is encoded in the polarization angle of the light. What you 
get is an untappable link—since tapping would require measuring a quantum 
variable, which affects the outcome of any subsequent measurements. Sender and 
receiver can compare partial mes.sages and verify the presence or absence of an 
eavesdropper. 

Finally, if you want code, you’ve got it. Not only are code fragments smattered 
throughout, the rear of the book contains listing after well-documented listing (all 
in C) of cipher routines, secure hash functions, and so forth. If you want to avoid 
typist’s cramp, you can send $30 to the author and get the disk set that includes 
all the source code from the book, plus updates and new algorithms. If you’re not 
a programmer, don’t let the presence of so much source code frighten you. The 
descriptions of the exchange protocols—intricate though 
they may be—make good reading for anyone interested in 
cryptography. ■ 


Rick Grehan is technical director of the BYTE Lxib. Before com¬ 
ing to BYTE, he worked as a programmer. He has a B.S. in 
physics and applied mathematics and an M.S. in mathematics/ 
computer science. You can reach him on the Internet or BIX at 
rick_g@bix.com. 


APPUED CRYPTOGRAPHY: 
PROTOCOLS, ALGORITHMS, 
AND SOURCE CODE INC 

Bruce Schneler 
John Wiley & Sons 
ISBN (M71-59756-2 

$44.95 




MINSKY GOES 
MULTIMEDIA 

HRST PERSON: MARVIN MINSKY, THE 
SOCIETY OF MIND The Voyager Co.. 578 
Broadway. Suite 406. New Yodi. NY 10012. (212) 
431-5199. $49.95 


T he Voyager Co., a pioneer in moving 
printed media to electronic media, serves 
up a new CD-ROM title. First Person: Marvin 
Minsky, The Society of Mind. The disc con¬ 
tains the complete text of Minsky’s The So¬ 
ciety of Mind. This work attempts to explain 
just how the mind works. In it, Minsky pro¬ 
poses how nonthinking matter gets to the 
point where it can reason, comprehend the 
world, and ultimately consider itself. His the¬ 
ory is that thought involves small agents or 
processes that manage small tasks. These 
agents, operating as a collective society, com¬ 
bine synergistically to form consciousness. 

The CD-ROM improves on the book in 
several ways. The original illustrations were 
updated and redrawn in color, and the text 
has hypertext links to an extensive glossary 
and bibliography. The material is leavened 
with animations and QuickTime movie.s— 
whose subjects range frem Minsky explaining 
theories on thought to a tour of his living 
room—that make an interesting subject mat¬ 
ter entertaining. 

The one problem that I had with the inter¬ 
face was locating Voyager’s standard Tool 
palette, which allows you to easily navigate 
through the pages and return from the glos¬ 
sary. (It’s in the Books menu. This menu is 
normally not visible. However, if you’re fa¬ 
miliar with the Voyager products, this isn’t a 
problem.) 

Given the room a CD-ROM offers and 
Voyager’s grasp of the technology. I’m just a 
little disappointed that Minsky didn’t take the 
extra step of expanding the subject matter. 
Once you get past the embellishments, there’s 
not much beyond the original material on the 
disc. If you’re intrigued by Minsky’s theo¬ 
ries, the CD-ROM presents them in new and 
interesting ways. If you disagree with his 
ideas, there’s nothing new to convince you 
otherwise. 

—Tom Thompson 


JUNE 19^ BYTK 4.J. 













Circle XS2 on Intiuiry Card (Resellers: 163). 


Books & CD-ROMs 



See DOS Netwoiking 
in a Whole New Light 


Multilmk For Windows’^'^ may cteady be the answer 
you Ye looking for. Employing Microsoft Windows’ 
DOS-Box technology j MuldLink For Windows pro¬ 
vides smooth networking of 1 to 32 DOS-based user 
consoles (Ic^cal or remote) in tandem with a Win¬ 
dows-based host computer. And you may see your 
PC investment in a whole new light, too. Put older 
PCs to work as terminals with the MLWTerm pro¬ 
gram included in MLW. With prices starting at just 
$189 for the two-user version, MLW is a very bright 
choice indeed. To find out htjw MultiLink For Win¬ 
dows can help illuminate your DOS networking stan¬ 
dards, call Robertson-Caruso & Associates today at 
(404) 512 0600 or Fax (404) 396-6628. 


MuMLink™ 

For Windows 



Copy Protection 
on PCMCIA 


✓ The ultimate copy protection 
system for PC software 

l< WIBU^’BOX for LPT. COM or 
as card for {E)!SA slots 
and as PCMCIA-Card 

✓ Protection for DOS, Windows 
and networks without requiring 
source code modification 

✓ Support of DOS. OS/2@, Win32s, 
Networks and Windows™NT 

Order your evaluation package todayf 


WIBU-KEY---' 

ffeats a dongtedanyday 


We are 
looking for 
internationai 
distributors 


UIBU 

SYSTEMS 


WIBU-SYSTEMS SrabH 
Ryeppurrer Strasse 54 
0-70137 Karlsruhe, Gemiany 
Phane; +49-721/376357 
FAX: -Ht9-721/3774SS 


In USA and Canada please contact: 
Soulhtfnnd InlemaliCNiat Inc. 

P. O. Bok 30e, Brookeville, MD 20633 
Phona: {301) 570-3497 
FAX; {301)570-4773 


SEEKING THE GRAIL 

PLUG & PLAY PROGRAMMING; AN OBJECT- 
ORIENTED CONSTRUCTION KIT by William 

Wong M&T Books, ISBN 1 5S8Sl-302-7r $39.95 (with 
disk! 

P rogramining fads come and go, but the 
search for the Holy Grail of productiv¬ 
ity, reusability, and simplicity continues un¬ 
abated. Plug ^ Play Programming: An Oh’ 
jecT-Orienred Consiruciion Kh by William Wong brings us one 
giant step closer to the goal. It moves beyond the theory that ob¬ 
ject-oriented languages like C++ provide the ability to generate 
reusable code into the practical realm of real-world technique. 

The basic premise is simple. Why shouldnY programming, at 
some level, be as simple as htxiking up your stereo system or, at 
a lower level, designing an electronic circuit by connecting stan¬ 
dard parts. The missing ingredient in software design is stan¬ 
dardized connections. 

Wong addresses this problem by creating a standard object 
imerconneciion: the plug. Plugs {and their analogous sockets) 
allow objects lo be connected in a consistent manner that leads to 
code that is more readable, understandable, and flexible. 

Plug Play includes a detailed examination of the source 
code that is available on the accompanying IBM disk. The code 
is usable by any ANSI C++ compiler. You can also use plugs 
with other object-oriented languages, and the book has a chapter 
on Smalltalk and Borland Pascal wilh Objects. 

Using plugs and sockets is not a panacea that will magically 
make programming simpler, as the author himself recognizes, 
Wong describes this programming technique as ‘'just another 
tool,” although it’s a powerful one that will shape the way you de¬ 
sign your applications. 

—Raymond GA Cote 


Plif^ G Flay 
P r 0 $ r 1 n It L n; 




VISUALIZING DATA 

VISUALIZATION OF NATURAL PHENOMENA 
by Robert S. Wolff aitd Larry Yaeger Springer- 
Verlag, ISBN 0-387-97809-7, SS9.95 


MJhf ith its large format and classy production, this 374-page 
Ulr^^ volume might be mistaken for a coffee-table book. But 
Visualization of Natural Phenomena is not for the browser in¬ 
terested in slick images; rather, it’s for scientists, mathemati¬ 
cians, and engineers who are ready to leam more about the ben¬ 
efits of visualization. 

The book includes a CD-ROM (in Macintosh HFS format) 
and is organized around applications (e.g., imaging numbers and 
visualization of multivariate systems). While the CD provides 
you with real-world examples of on-screen images and animation 
{some with sound), the low-resolution displays only hint at the 
character and quality of images found on true scientific-visual¬ 
ization workstations. ■ 

—Scott Wallace 


« tt VTE JUNE 1994 Clrdle i57 on inquiry Card (Resellers: 158), 
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C^otd twm AC Ttidm^o^ 


XV {Shaivw^ir} hum John Bradley 


XQd Dcsignei /ram Digiisi Muitiim^dia Limited 


New DESQviev^^ v20 adds X terminal capability and remote computing power to your 386 or better PCs. 


No longer are the best specialized Unix programs avail^le only to 
workstation users and those with X Terminals. 

DESQview/X" breaks down the barriers within your enterprise, 
allowing everyone access to the best computers for 
each task—whetiier 386,486 Pentium* or 
workstations like Sun" SPARCstations HP^ 9000s or 
IBM*' RS/6000s—they are all accessible to each user. 

DESQview/X provides a multitasking PC 
environment with both local and remote X Client 
and X Server capability, And it allows concurrent 
execution of botii DOS text and MS Windows® 
programs. Plu^ it allows these DOS and Windows 
programs—unmodified—to be converted into X 
Qients for use by any X workstation. 

It's true multi-platform interoperability, 

Each authorized PC on the network can run 



programs remotely on any workstation in the network. So there's 
never a compromise when the task calls for more computing power 
than the user has on his or her desk. Similarly, users can take 

advantage of faster PCs on the network for tasks 
that require extra power. And for tasks that mig^it 
tie up a user^ own desktop unit—like a long data 
base sort—DESQview/X allows users to send the 
task to an under-utilized PC (or printer) 
anywhere on the network. 

When you consider that a 386 PC with as little 
as 4MB RAM and a 4flMB hard disk can run 
DESQview/X, purchasing X VMndow terminals is 
no longer economically practical. 

DESQview/X: the power of enterprise-wide 
computing from the pioneer in multitasking. 



Quarterdeck Ofiice Systems, 150 Kco Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219 

Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire Ca Dublin, Ireland Tel,(353) (1) 284-1444 Fax; (353) (1) 2844380 

OATtathsfc Offin! Systems. Trademajla Jilr pnJjsTty irf thinr respective Cwrcra. 
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FrotoGen+ Client/Server Suite 

by Protoview Development Corp, 


An Integrated best-of-breed toolset In an 
open architecture that includes database 
access, forms building, report writing, appli¬ 
cation management and quality code gener¬ 
ation In C/C++. MFC. OWL. and Pascal. The 
suite Includes ProtciGen+. WinControl 
Custom Controls, SQL View Visual 
DataBase Access (16 Q+E data drivers 
included, writes to ODBC). DataTable 
Spreadsheet Control with DataTable Lens 
Object, and Crystal Report Writer Pro with 
Report Writer Visual Coder. 

List: $1705 Oiirsi $905 



WAXciura ^: 2553-OOH 


WipijgwsMAKEg 



WindowsMAKER 
Professional 5.5 

by Blue Sky Software 




X 




This award-winning product offers more 
functionality & ease-of-use than any other 
tool. Create full-featured Windows 
Applications; MDI. Toolbars. Status bars. 
Templates, On-line Help. Graphical 3D 
buttons, EkJlt During Preview & much more, TrueCode"' technol¬ 
ogy ensures that user code is 100% preseiv^ed during code 
regeneration. Supports ANSI C. MFC C++. OWL C++ & more. 
Dses Switch-!t" Code Generation Modules for generating code 
for specific platforms, allowing migration between languages. 
C++ libraries & platforms, Hlglily recommended! 

List: $995 Ours: $875 FAXfurm #: 2602-0003 


CA-REAUZER 


CA-REALIZER for 
Windows & OS/2 

by Computer Associates 

Defines a new generation of development 
tools that handles the mechanics of event* 
driven programming, message passing, 
process sharing and other complexities 
behind the scenes. Combines a structured 
superset of BASIC extended to access 
Windows and OS/2 objects and resources, a visual developme] 
tool and Programniable Application Tools. CA-Reallzer will he 
you create spreadsheets, charts, text editors, animation, grapl 
Ics tablets and Liser-Mendly forms imm tools that can be create 
and manipulated by simple commands. 



list: $295 


Outs: $79 FAXmcrs #: 1004-000 


: * V -- 

IBM VisualAge 

by [BM 


Vi^nnl \j5^. 


A client/server application builder _ 

that combines (hr power of a complete 
Smalltalk environment with ihc ease of ' 

i.'isual prcigrammlng by conuerting pre-fab- ' 

rlcalcd. reusable components, ti supports 
mulUpIc rllcnt/sen'cr models & rnmmi!nlcatiou& protocn] 
access to miiUlple IBM & non-iHM daiabases, & TnulHple legaq 
code interfaces. Support for DB/2 and DDCS are standard 
supports IBM's system oblert model |SOM), the latest level | 
CLIA. Including multimedia. & the Smalltalk environmeiiL ■ 
hast'd on indusirj^ standards. The learn version includes a }A 
repository, versioning control and conllguratfon management. 


c-tree Plus*’ 

by FairCom 

DOS ■ WINDOWS • NT • UNIX • OS/2 • 

SUN • RS6000 * HP9000 • IWAC * QNX • 

BANYAN • SCO, This well known, highly 
portable data management package has 
become established as the tool of choice for FAIRCOM* 
commercial de\''elopment. Oflering tmprece* $ino$197S 

dented data control, programmers may 
choose from dlreet low level access, ISAM level convenience, or 
SQL access with the FairCom Server. Single User, Multiuser, or 
Chen I/Server, ANSI Standard. 

List: $595 Ours: $505 FAXcium §x ISSl-OOOS 
Cali Programmer's Paradise* Italia for special pricing in Europe, 



ReferencePomt Pei^onal Assistant 

by ReferencePoint 

Type the words you want to Bnd and 
Personal Assistant wlli Immediately locate 
every file on your local or network drives 
containing those words whether from a 
word processor, a database, or a spread¬ 
sheet, Key features: full-text search capa¬ 
bility with phrase, proximity and boolean 
expressions suppesrt; Jiles are indexed and 
updated dynamically in (he background; the abdiiy to access, 
view, print, cut and paste files from virtually any word proces¬ 
sor. database or spreadsheet running on DOS or MS Windows, 
lucluding some Macintosh programs. In addition, Microsoft OLE 
and most popular graphic file formats are fully supported. 

List: $99 Ouis: $79 FAXcctcm^i 1008-5001 



List: $2495 Ours; $1649 FAX. i(,:m #: 3142-002 


object-Menu 

by Lifeboat Publishing 

Object-Menu Is fhe way to quickly 
create powerful object-oriented appli¬ 
cations. Built-in aesthetics make it 
easy to create Interface styling such 
as Windows, Motif, or your own cus¬ 
tom design. Portability to DOS, Windows/NT and OS/2 enable 
you to offer your product to multiple target markets with . 
single engineering effort. And, object -Menu's intuitive archltec 
ture. straightforward methodology and Visual Design tool actu 
ally speed GUT development to allow you more time to focus oi 
your applicatlDn. 

DOS or Windows List: $299 Ours; $269 

Professional List: $699 Ours: $599 

FAXirtcm#: 208S-0003 


Symantec C++ 
Professional 6-1 

by Symantec 

The new version 6,1 not onl; 
enhances product stafatllty and relia 
^ bility but also brings new features tha 
6.0 customers asked for. Now you gel 
full template debugging: Improved hierarchical project managei 
customiscable color-syntax highlighting; & enhanced 32-bit sup 
port with 32-bit MFC 2.0 on the CD-ROM. So don't wail. Tr 
Symantec C++ 6.1 and find out why the critics are raving abou 
this new breakthrougli in programming systems. 

Competitive Upgrade for Borland or Microsoft cuatomera $X89, 

List: $499 Ours; $299 
Comp, Upg, List: $100 Ours: $180 

FAXcctf^ra #: 2132-0038 



























Best 


Version 1.6 of the world’s best documenta¬ 
tion and help authoring tool Is now available 
for botli Word for Windows 2.0 and 6.0. The 
only software that allows you to create and 
maintain documentation and Windows 
online help from a single source. It supports 
all Windows 3.1 help features. The exciting 
new Hyperformance Tools” Include a help navigator, a help sys¬ 
tem set-up wizard, drag & drop context-sensitive help creation 
for Visual Basic. 256-color bitmap support and watermarks. 
Also includes an interactive help window editor, an Interactive 
help macro editor, and support for segmented hyf>ergraphics. 

List: $295 Ours: $236 FAXatem it: 1000-1901 


WTATCOM FORTRAN 77” Version 9.5 

by WATCOM 

32-bIt optimizing FORTRAN 77 compiler 
and tools for DOS. Novell NLM, 

DS/2 2.x, Windows NT. Win32s. & 

Vlndows 3.x. Comprehensive language 
support with FORTRAN 90. DEC VAX & 

[BM VS language extensions. Advanced 
processor optimizations Including 486 & 

Pentium instruction scheduling. Multi- 
platform toolset includes linker, debug¬ 
ger. profiler, royalty-free DOS extender 
vith VMM & more. 

List: $599 Ours: $349 FAXc^irra #: 1683-0005 






Doc-To-Help 

by WexTech Systems 


WEW THIS 

Crystal VM 

by Crystalogic, Inc. 


Crystal V^M is a library of dynamic \inual * 

memory management functions that pro- £ <^^3359 
rides access to all available memory V 
resources including EMS, XMS and Virtual \ 

Memory. Tight, compact and powerful. j 
E asy to leam and use. Perfect for graphics. ' 
data collection, large data files or any .4 - 

applications that use large amounts of ‘ jlQ g-SS3 
data. Includes supporl for Microsoft, 

Borland or any ANSI C or C+-»- compiler. 

Quick reference card included. No royalties. 

List: $250 Ours: $79 FAXatrm #: 1013-1401 



Mwave” Developers Toolkit 
with IBM Windsurfer” Bundle 

by Intermetrics. Inc. 

What once was multiple products and toolsets 
Is now bundled in one multimedia PC add¬ 
in card and Toolkit. The Mwave^ 
Windsurfer Communications Adapter is 
a “works out of the box" data/FAX modem, 
sound, voice messaging & telephone answering card with appli¬ 
cation software. It is bundled with the Mwave Developers Toolkit 
so you can build software that takes advantage of the Mwave 
digital signal processing (DSP) platform that drives Windsurfer. 
Try out the magic of a software upgradeable and programmable 
Mwave PC solution. You’ll be developing for the future and using 
It today! And you can do it for an incredibly low price! 

List: $900 Ours: $495 FAXceura^: 1012-4601 


SilltrsCM 



Distinct TCP/IP for Windows 

by Distinct Corporation 

Includes Windows Sockets. This award win¬ 
ning product is the professional program¬ 
mer’s choice for TCP/IP connectivity in tlie 
Windows environment. Windows Sockets. 

Berkeley Sockets Kernel. ONC RPC/XDR. 

Telnet. FTP and NetWin are tlie smallest and 
fastest DLLs. Supports SUP or PPP concurrently with Ethernet 
or Token Ring. 100% DLL. 128 concurrent sockets. Extensive 
language support. The best TCP/IP solution available today! 

Standard Ed. List: $495 Ours: $446 

Professional Ed. List: $695 Ours: $625 

Visual Ed. List: $195 Ours: $179 

FAXcmniHi: 2994-0003 




, Help Aiittiorlng Tool 


RoboHELP^ 2.6 

by Blue Sky Software 

RoboHELP*’ 2.6. the best-selling Help 
Authoring Tool for Windows & Windows NT. 
offers full document to help system conver¬ 
sion & vice versa. Turns Word for Windows 
Into a fully functional hypertext authoring 
system capable of producing Windows Help 
files as easily as it does plain text. Fill in 
the actual help text when prompted. 

RoboHELP takes care of generating the RTF. HPJ & H files. Unk 
tester allows you to simulate your design before you compile. 
Full support of Word 2.0 & Word 6.0. & all features In the 
Windows Help Engine, such as macros, secondary windows. & 
multiple hotspot graphics. 

List: $499 Ours: $439 FAXaimi #: 2602-0005 

GFA-BASIC Compiler 
for Windows 

by GFA Software 
Technologies, Inc. 

GFA SOFTWARE announces the 
release of the first BASIC compiler for 
Windows. For the first time ever. 

BASIC programmers can create a true Windows EIXE. DLL. or 
VBX. The GFA-BASIC Compiler paves the way for BASIC and “C" 
programmers to start writing fast, robust Windows applications 
quickly. Benchmarks place Uie new Compiler at 25-50% faster 
than C or C++. The GFA-BasIc Compiler ships with OPTLINK 
from SLR. 



Ust: $395 


Outs: $355 


FAXctteraH: 3614-0002 




GUARANTEED BEST PRICES! (Call for Details) 

To order call: 800-445-7899 
Corporate (CORSOFT): 800 422-6507 
^ FAX: 908 389-9227 

International: 908 389-9228 
Customer Service: 908 389-9229 
- * Programmer's Paradise Italia: 

39-2-967-00409 
For more information on the 
products featured on these pages call 
“ FAX (201)762-1378 




1163 Shrewsbury Avenue 
Shrewsbury, NJ 07702 


• All prices ore subject to chongewmout notice. 
• Call (or d^iis on return policy and shipping charge. 

Circle 104 on Inquiry Card. 
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COREL P^Ain// 



The results are in! 

The overwhelming 
majority of readers 
have selected 
CorelDRAW as their 
first choice for Draw 
Software in PC World's 
Annual World Class Award 
Survey. CorelDRAW is an amazing 
award-winning graphics package. With over 120 
international first place product awards, CorelDRAW is celebrated 
worldwide for its ease of use, outstanding features and incredible value. 
CorelDRAW 3 is the perfect entry-level graphics software. CorelDRAW 4 
has all the capabilities and features of CorelDRAW 3...and more. It 
includes page layouts, animation and OCR, hundreds of other feature 
enhancements, over 750 fonts and a complete library of 18,000 clipart 
images, symbols, animation elements and sound effects on CO-ROM. 
Its the best value in software today-and it's still the easiest to usel Year 
after year, survey after survey, users make CorelDRAW their first choice. 


No wonder CorelDRA is 
the world*s best selling graphics software. 
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COREL* 


613 - 728-3733 


1 - 800 - 367-7080 
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The Fine Art of CD-ROM Publishing 



DICK POUNTAIN 


U nlil recently, Td been dis¬ 
tinctly unimpressed by 
the quality of CD-ROMs, 
and I was beginning to 
think that the good old printed book 
was safe for another century. All it took 
to change my mind was Microsoft’s 
new Art Gallery CD-ROM, which re¬ 
produces all 2200 paintings from the 
National Gallery in London. 

The quality of the illustrations in 
Art Gallery is excellent—even on a 
humble SVGA display—and its hy¬ 
pertext user interface enables you to 
browse and make connections in ways 
that an art book simply can’t match. 
As well as indexing the whole collec¬ 
tion by name, subject matter, time, and 
geography. Art Gallery employs inge¬ 
nious animations to explain painting 
techniques, compositional devices, col¬ 
or schemes, and symbolism that the 
painters used. It is like visiting the 
gallery with a team of art historians at 
your elbow, which is not surprising 
since the National Gallery’s experts 
were intimately involved in designing 
Art Gallery. 


Virtual Visits 

A CD-ROM is no substitute for stand¬ 
ing before the original paintings, but 
it can prepare you so that you know 
what you’re looking for when you do 
visit a gallery. The fact that I live in 
London and regularly visit the National 
Gallery probably colors my enthusi¬ 
asm for Art Gallery a little, but Microsoft has plans to produce 
similar CD-ROMs for other great art collections, and I hope it 
will use the same excellent user interface for them all. 

1 look forward to the day when I can have all the world’s great 
paintings at my fingertips in a single bookshelf of CD-ROMs. In 
addition, I look forward to the day when all publishers follow 
the lead of the National Gallery in examining beforehand how ma¬ 
terial can best be transported and displayed in electronic format. 


Microsoft’s Art Gallery 
demonstrates how 
materials normally 
presented in traditional 
media can successfully 
migrate to electronic 
publishing 


This is the secret to successful elec¬ 
tronic publishing. 


The Micro Gallery 

Microsoft’s Art Gallery CD-ROM is 
directly derived from an interactive on¬ 
line system called Micro Gallery, which 
is available free of charge to the public 
in the National Gallery’s new Sains- 
bury Wing in Trafalgar Square. This 
new building, the first major extension 
to the gallery in 50 years, holds the 
gallery’s early Renaissance collection. 
The Micro Gallery, which the American 
Express Foundation paid for with a $1,000,000 sponsorship, is a 
long thin room just off the ground-floor entrance, which holds a 
network of 12 keyboard-less Macintosh workstations that are 
built flush to the wall and fitted with 19-inch touch-sensitive 
screens. Visitors have free access to the Micro Gallery to browse 
the gallery’s collection. For a small fee, you can make black- 
and-white prints of particular paintings or print a personalized map 
showing the locations of a desired list of paintings. continued 
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Bacchm and Ariadne 


TmAN 

1S22-3 

Signed fHi the u/n, teft fortjimitthii 
tidnrfM f. Coirnn, l7S2x 190S an 
Sa. 3St Puuinxird, i826. 


Hu; pointing h one orf o 
foTnous series by ^ BeltEnl, 

Htlon and the ^rrarese artist 
^ Dnsso I>osii, ccHnmisstiined 
far the Qunerino d^Aiohastra, 

(the Alabaster Room] in the 
GasUe in feriof a. 

The series was lordered by 
Alfonsa d^'Este, Duke of Ferrara, 
who also tried to ^t k MkhdangcJo 
and ¥ Raphael to contribute in the 
IS lOj, 'nbon's painting was in tact 
a stibstihute for one with o similar 
subfect which the Duke had 
commissioned From RaptiaeL 



KEXT PAGES^. CcunNrissfmj und Context; Nuntaivt 

Sottnen; Q/tnfiOhitivtt; Natl an *1 GaH#ry* Landon 


The Art Gallery uses subdued shading tu its text te indicate links to animations and other intormation. The 
copyrfght notice does not appear on-ssreen,^ but is imprinted in fil^ captured from the CG-RQM. 


The National Gallery was founded in 
1824 to hold the U.K/s national collec¬ 
tion of western European paintings. It con¬ 
tains about 2200 works from over 700 
artists, dating from the thirteenth to the 
early twentieth centuries and includes 
many major works of Rembrandt, Rubens, 
Titian, and Poussin, as well as a fine early 
Re nai s sa nee co 1 lectio n. 

It is not perhaps the collection you 
would have expected to pioneer comput' 
erization—some high-tech twentielh^cen- 
tury gallery like Paris*s Pompidou Cen¬ 
ter or the Getty would seem superficially 
to be a more likely candidate. A precon¬ 
dition of the National Gallery's success 
was the fact that its collection, while of 
outstandingly high quality, is relatively 
small, and almost all its pictures are on 
public display rather than in storage. This 
meant that a complete interactive catalog 
was feasible using personal computer tech¬ 
nology from the late 1980s: however, 
museums with much larger collections 
would have to choose between using ex¬ 
pensive mainframe systems or cataloging 
only parts of their collections. Even so a 
forward-looking management and a gen¬ 
erous sponsor were vital in realizing the 
opportunity. 

The gallery appointed an internal project 
manager who, in turn, reemited an outside 
softwiirc house. Cognitive Applications of 
Brighton, U.K.. to create the necessary 
software. Graduates of the A1 department 
of the nearby Uni versity of Sussex started 
this firm in 1985 and acquired special 
expertise in Macintosh programming and 
in de.sigoing interactive user interi'aces, A 
team of up to 10 people from the gallery 


and Cognitive Applications put in 23 
worker-years of development time spread 
over two-and-a-half years. 

The design team quickly decided that 
the most important goal would be a fast 
response time, which would allow un¬ 
trained visitors to browse the catalog in a 
spontaneous and relaxed fashion, Quanii- 
Jled, this meant that each painting should 
be retrieved in I second or less. Given the 
limits of 1989 personal computer technol¬ 
ogy, this decision more or less determined 
the technical approach. Analog video stor¬ 
age had already been ruled out on grounds 
of poor VLSutil quality, but having chosen to 
go digital, there was then no affordable 
network technology that would support an 
acceptable client/server implementation 
(if starting today, you might consider an 
ATM [ Asynchronous Transfer Mode] net¬ 
work over optic fiber). Optical disk storage 
was also too slow. 

Only magnetic storage could handle the 
job, so Micro Gallery was designed around 
Mac 11 fx workstations (the fastest Mac 
then available). Eaeh workstation contained 
a copy of the entire picture database on its 
local 1.3-GB hard drive. An Appletalk 
LAN is used outside public hours to per¬ 
form maintenance updates only; it is not 
for interactive retrieval. This distributed 
storage scheme has the added advantage 
of being very robust; when one workstation 
goes down, it does not affect the others. 

For displays, the team chose 19-inch 
Radius touchscreen monitors with an extra 
fine dot pilch of 82 dpi (compiu"ed to the 
normal Mac 72 dpi) and a refresh rate 
higher than 70 Hz. To further enhance the 
appearance of these screens, all the text is 


anti aliased in software. 

The Micro Gallery catalog is a large 
publication of some 4500 pages with 
300,000 words of text and 12,000 color 
illustrations; therefore, fitting it all onto 
even a 1.3-GB disk required further radical 
design decisions. To achieve acceptable 
picture quality, you might assume that the 
illustrations would have to be in 24-bii 
true color, but Cognitive Applications 
made no such assumption. Instead, it ex¬ 
perimented with display depths of 24,16, 
and 8 bits and discovered that 24-bit im¬ 
ages were so large as to require hardware- 
assisted compression, and even then, the 
required response times could not be met. 

Finally, the team bravely decided to go 
with 8-bit images, employing special pal¬ 
ette opdmizaiion lechniques to achieve ad¬ 
equate image quality. The strategy was 
spectacularly successful, and even techni¬ 
cally knowledgeable people who visit the 
Micro Gallery have great trouble believing 
the displays are not 24-bil. Plumping for 
8-bh images also paved the way for Mi¬ 
crosoft to turn Micro Gallery into the Art 
Gallery CD-ROM; only a few high-end 
Mac users and fewer PC users have 24-bit 
display blu'd ware, so using 8-bit format 
opened up Art Gallery for the rest of us. 

The Macintosh and Windows versions 
of Art Gallery contain almost exactly the 
same software used in the Micro Gallery, 
reduced in resolution from 1152 by 882 
pixels to 640 by 480 pixels, which the 
less-expensive Macs and SVGA PCs can 
handle, and, of course, a mouse replaces 
touchscreen controls. If you tiy to run Art 
Gallery on a video adapter that doesn’t 
support 256 colors, it warns you that the re¬ 
sults will not be acceptable but will try it 
anyway; thus, you can even run it on a 
monochrome PowerBook. The Macintosh 
version of Art Gallery retains the anii- 
aiiased body text, but the PC version had to 
drop this feature, as Windows doesnT 
properly support multibit fonts. 

Acquiring the Data 

The Micro Gallery project and National 
Gallery CD-ROM benefited from some 
ongoing work at the National Gallery. In 
this regard, they are excellent examples 
of how the new media can leverage off the 
old. The National Gallery's photographic 
department already had a rolling program 
for photographing the complete collection 
onto 10- by 8-inch color transparencies, 
and in 1986, the National Gallery had pro¬ 
duced a written catalog using computer 
typesetting. Both of these projects helped 
the Micro Gallery get off to a flying start. 
A handful of the less important pictures 
have only been photographed in black and 
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1455 LeMay Drive 
Carrollton, TX 75007 
214/446-7363 
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Feature 


white and appear as soch in the Micro 
Gallery and the Art Gallery. Also, some 
pictures had been photographed in less- 
than-ideal conditions (e.g., tungsten light), 
and the team used Adobe Photoshop to 
color-correct these images manually. 

It took two years to scan all the trans¬ 
parencies on a Sharp JX-600, for which 
Cognitive Applications had to write cus¬ 
tom scanner drivers to achieve the desired 
results. A strategic decision was made to 
scan everything at 24 bits so that scanning 
could begin before the final display depth 
was decided, and thus the scans could be 
reused if a 24-bil version was needed in 
the future. This demanded vast storage 
space, which was met in the early days by 
Syquest cartridges and later by erasable 
optical drives. 

Most pictures in the Micro/Art Gallery 
appear at three different sizes: first as an 
BO- by 80-pixel thumbnail used in menu 
selections, then in position on the page, 
and finally zoomed to full-screen heighr 
Run-time software enlargement from a 
single S-bit master degrades the image 
quality too much, so three sepamte S-bil bit 
maps are dithered down from each 24-bit 
master and stored in the nin-time system. 

Cognitive Applications evaluated vari¬ 
ous image-compression schemes, includ¬ 
ing the fractal compression scheme from 
Iterated Systems that Microsoft uses in its 
Encarta. The conclusion was that dithering 
to 8 bits is in itself the most effective and 
fastest compression for this particular ma- 
teriaL Fractal compression of the 24-bil 
scans achieved a 3-to-l compression ratio 
(as did going from 24 to 8 bits), but fmctal 
images took longer to decompress and 
fractal compression lost more fine detail 
from the paintings. RLE (mn-Iength en¬ 
coding) schemes were ineffective in further 
compressing the dithered S-bit images, 
which look pretty much like random bit 
streams to an RLE algorithm. 

Optimizing the Palette 

The excellent picture quality in the Mi¬ 
cro/Art Gallery is entirely dependent on 
the choice of an optimal color mapping. 
Both Macintosh and PC SVGA 8-bit video 
adapters support 256-cojor display modes 
in which a GLUT (color lookup table) or 
palette holds the 256 current display colors 
chosen from some much larger color space 
(18 bits or around 250,000 colors for 
SVGA adapters). In practice, both the 
Macintosh and Windows operating sys¬ 
tems reserve 16 or so colors for GUI pur¬ 
poses so that only around 240 colors are 
really selectable. Thus, the challenge is to 
choose exactly those 240 colors that will 
represent a particular painting or group of 


paintings as effectively as possible. 

This task was made a little easier due 
to the National Gallery's collection con¬ 
taining mostly oil paintings over 100 years 
old, which use a more limited gamut of 
colors than is used today or even in early 
twentieth-century paintings. Finding the 
best palette involved a mix of computer 
and manual methods. Cognitive Applica¬ 
tions wrote a program (see the text box 
‘The Palette Optimization Algorithm”) 
that analyzed a particular 24-bit scan and 
extracted a 256-color palette that distrib¬ 
uted the color content of the picture as 
evenly as possible in a mathematical sense. 
In 1990, this was still fairly esoteric stuff, 
but nowadays, commercial tools like 
Adobe Photoshop include this capability, 
and indeed Cognitive Applications itself 
now uses Adobe Photoshop and DeBa- 
heiizer from Equilibrium Technology to 
extract palettes. 

For the first Micro Gallery protot>^pes, 
the team tried to use a separate customized 


palette for each picture, but the adoption of 
menu pages containing several thumbnails 
made this impractical. Then the team tried 
one paietic per page, but this still caused 
unsightly and disconcerting screen arti¬ 
facts when turning from one page to an¬ 
other, and a solution using a special tran¬ 
sition palette of neutral colors was only 
partly effective, ft became clear that a sin¬ 
gle palette would have to work for the 
whole collection (see the figure “One 
Palette Fits All”). 

All 2200 scans were run through the 
color-mapping program and combined to 
yield a single 240-color palette. The Na¬ 
tional Gallery curators then reviewed the 
paintings as they appeared in this palette 
and suggested manual adjustments to the 
final mapping. This was a necessary step, 
because while a computer program can 
achieve a mathematically optimum map¬ 
ping, it doesn't take any account of the 
subject matter and meaning of the paint¬ 
ings or of human aesibeiic preferences. 

continued 
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System-Saving l^pgrades. 


POWER SUPPLIES 


“The premier power-supply maker” 

John Dvorak, PC Magazine, March 30,1993 
“The only company to go to for a power supply” 
Jerry Poumelle, Byte, April 1993 

ENERGY-SAVING UNITS 

Save electricity with our economical Energy-Star 
power supplies. Fully-tested and UL/CSA/TUV 
approved, the/re perfect for standard systems. 
STAR 205 SLIM/DESK/TOWER.$79 

ULTRA-QUIET UNITS 

Unrattle your nerves with 
an ultra-quiet Silencer 
power supply. Appreciated 
by users since 1986, their 
high-efBdency fans and 
low-turbulence circuitry 
reduce noise by up to 84% ! 
A must for home office or mtdtmedia applications. 

SILENCER 205 SUM. $109 

SILENCER 220 DESKm)WER. $119 

SILENCER 270 DESIOTOWER.$179 

HIGH-PERFORMANCE UNITS 



Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You’ll get 50% -100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-capadty cooling fen, 
UL/CSA/TUV, a 3-year warranty for 300W 
models, and a 5-year warranty for the 450! Ideal 
for high-end worbtations and network file servers. 

TURBO-COOL 300 SUM/BABY.$169 

TURBO-COOL 300 DESKyTOWER ... $189 
TURBO-COOL 450 DESK/TOWER ... $349 


SOLID-STEEL CASES 


Give your computer a 
professional, high-tech 
look with one of our 
premium-quality, 
USA-made, all-steel 
cases. They’re rigid— 
unlike light-weight 
imports—so the PC’s 
components are always 
properly aligned and grounded. 
You’ll enjoy easy system access, and with room for 
up to 18 drives, there’s real expandability! 



Desktop 

Tower 

Monster 

Exposed Drive Bays: 

5 

6 

13 

Total Drive Bays: 

7 

8 

18 

Motherboard Capadiy: 

1 

1 

2 

Power Supply Capacity: 

1 

1 

2 

Cfooling Fan Capacity: 

2 

3 

6 

Filtered Air Inlet 

Yes 

Yes 

Yes 

Locbble Front Door 

Yes 

No 

Yes 

Beige or Bbck Finish: 

Yes 

Yes 

Yes 

Meets FCC-B Specs 

Yes 

Yes 

Yes 

.Made in USA 

Yes 

Yes 

Yes 

SOLID-STEEL DESKTOP CASE. 

.$175 


SOLID-STEEL TOWER CASE. $295 

SOLID-STEEL MONSTER CASE. $895 


REDLM)ANT POWER 


Eliminate the risk of network downtime or data loss 
due to power supply feilure with the TwinPower 900 
redundant power system. It delivers high-capadty, 
feult-tolerant power to your entire network server. 
Consists of two Turbo-Cool 450 power supplies 
in parallel, utilizing a spedal power-management 
interface module. A must for missim critical LANs. 

■ 900 watts peak power 

■ lOOX more reliable 
than a single-unit 

■ load-sharing design 

■ hot-swap capability 

■ 5-year warranty 

■ monster-case compad 
TWIN-POWER 900. 


OVER-TEMP ALARM 


Don’t wait for the acrid smeU of 
burnt components! With our 
new 110 Alert, you’ll know 
if your PC is over-headng 
damage occurs. 

Should the computer’s 
temperature reach 110°F, a loud 
alarm warns you that a fen has failed or that the 
cooling system is inadequate to handle that extra 
hard drive or other peripheral you may have added. 
Compatible with any computer, the inexpensive 
110 Alert is compact, easy to install, and so reliable, 
it carries a lifetime warranty, 
no ALERT. $19 


CPU COOLERS 



It’s a feet 486 chips run hot, often exceeding 185T! 
Now, you can cool your 486 to a safe 85®-95T with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
a mini-fen embedded in a die-cast heat sink that 
easily mounts on the CPU. Powered by a spare 
drive connector. Efifecrive, inexpensive insurance! 

■ cools CPU 70°-lOOT 

■ prevents system errors 

■ adds years to CPU life 

■ thinner, quieter, and 
better-built than cheap 
imported imitations. 

■ safe, simple installation 
CPU-COOL (FOR 486s) 

PENTACOOL (FOR PENTIUMs).$29 


NOISE LEVELS (ik) 



ORDINARY SILENCER 
poMERsumv POWER Sumy 





CPUTBNPm 



WITHOUT WITH 

CPU-COOL CPIWOOL 


pe pawBK s atouMB, me. 

5995 Avenida Enemas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 

We accept Visa, MC, COD, or PO on approved crediL Warranty period: five years for Twin Power and Turbo-Cool 450. Three years for Turbo-Cool (cxcqK 450). Two years for all others (except 110 Alcn). 
Hours: 7 ajiL - 5 pjn. (FT) Moo. - Fri. Silencer, Turbo-Cool, TwinPower, CPU-Cool, PeotaCool, and 110 Alert are trademarb or registered trademarb of Power & Cooling, Inc. ©1994 PC Power & Cooling, foe. 
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Feature 


For example, given a Bellini Virgin and 
Child, the program might correctly allocate 
as many shades of blue for the Virgin's 
cloak as flesh tones for the faces. But a 
human expert regards the faces as more 
important than the cloak and would like 
to dedicate more palette space to flesh 
toneSj to achieve better modeling of faces 
and limbs without visible tone steps. Sim¬ 


ilar arguments might be made for the 
greens in landscapes, to which the human 
eye is particularly sensitive. 

The final palette derived for the Micro/ 
Art Gallery is enriched in flesh, green, 
and brown tones and relatively depleted in 
primary colors. If you were to use tbe 
same procedure to scan a collection of 
twentieth-century abstract paintings by 


Kandinsky, Rothko, and other artists, you 
might arrive at a completely different 
palette. 

TIte Art Book that Moves 

The most significant advantage that a com¬ 
puter screen offers over an art book is the 
possibility of moving the images, and the 
Micro/Art Gallery project exploits this ad¬ 
vantage by using animation to illustrate 
features of the paintings; another reason 
to be thankful for those 8-bit images. 

Many of the animations simply consist 
of ‘"draining'' color from the painting to a 
monochrome image and then selectively 
reintroducing color to highlight certain 
groups of figures and compositional 
blocks. Another trick is to superimpose 
text labels that explain the symbolism of 
various objects in a picture. To illustrate 
perspective theories, you can overlay con¬ 
verging lines and grids or planes that cut up 
the picture space. 

Other animations explore the way pic¬ 
tures were produced (e.g., by superim¬ 
posing an x-ray view over the paint to re¬ 
veal earlier work underneath). A Bellini 
fresco is dissected into the successive lay¬ 
ers of applied paint, while a portrait of the 
duke of Wellington sprouts the extra 
medals Goya added at the end of the 
Peninsular War. Perhaps the most ambi¬ 
tious animation is for Vermeer's Yoimg 
Woman Standing at a Virginal. To illus¬ 
trate the accuracy of Vermeef s perspective 
(he may have used a camera obscura), Art 
Gallery constructs a 3-D model from the 
pain ring and then flies through three dif¬ 
ferent views of the room. 

Some important piiintings (e.g., Titian's 
Bacchus and Ariadne or Poussin's Ado¬ 
ration of the Golden Calf) warrant three or 
more animations dealing with composi¬ 
tion, narrative, and construction methods. 
One animation that makes me smile is for 
the Adoration of the Golden Calf It 
demonstrates that Poussin cribbed a group 
of figures from one of his own earlier 
paintings by simply flying the group from 
the earlier picture to the later while Hipping 
it J 80* horizontally. 

Invitation to Users 

According to Cognitive Applications' di¬ 
rector, Ben Ruben stein, the guiding prin¬ 
ciple in the design of Micro Gallery’s user 
interface was “to make it more like a book 
than a screen." Many people still have a 
phobia about computers, and people who 
regularly visit art galleries might be expect¬ 
ed to be less at ease with computers than 
the average. The result of following this 
principle is a roaring success judged from 
the overwhelmingly favorable comments 


The Palette-Optimization Algorithm 

T he program that 
Cognitive Ap¬ 
plications wrote to ex¬ 
tract optimum 8-bit 
color mappings from 
24-bit scans of paint¬ 
ings employed a pub¬ 
lished algorithm by 
Hekbert. while com¬ 
mercial prtxiucts like 
Adobe Photoshop use 
closely related algo¬ 
rithms. The algorithm 
is topological in na¬ 
ture, working on die 
proximity of colors in 
a 3-D color space. 

First, you must re¬ 
solve ail the 24-bit 
pixels that make up a single scan (around 300,000 of them in llie case of a 64Ck by 480- 
pixel image) into their 8-bil RGB components. You can then plot each pixel to a col¬ 
or point in the 3-D 24-bit RGB color cube, as shown in the figure ""Plotting Pixels in 
the RGB Color Cube." 

Now sort the R, G, and B components to determine their maximum and minimum 
values and use these limits to “shrink" the color cube down to the smallest rectangu¬ 
lar box in RGB space that will contain all the pixels. 

You split this box into two smaller boxes along its longest axis and repeat the 
shrinking process on these smaller boxes, 'fhe main loop of the algorithm repeats 
this process of choosing a box to split, splitting it, and then shrinking the fragments, 
adding one new' box at each iteration. Variations on the algorithm can use different cri¬ 
teria to select which box to split and how to split it. In general, you choose the biggest 
box to spJiL and split it to yield two equal parts. Size might be measured by the num¬ 
ber of color poinLs the box contains, or by the total number of pixels, since many 
pixels may have mapped to the same color point Similarly, equality might refer Ui equal 
numbers of color points, pixels, or even simply equal volumes of the color space. 

After 256 iterations of this process, you'll have 256 bins into which the color con¬ 
tent of the original scanned picture has been distributed as evenly as possible by 
whichever criterion you used, llie optimal palette now consists of die color held in each 
of these final boxes. In general, each box will contain more than one color point, so 
you need a third selection function to pick just one; it might be the point closest to the 
center of the box, or an average weighted for the number of actual mapped pixels. 

This algorithm gives a “fair" representation of the color distribution in a given 
picture, but in practice, absolute fairness may not be desirable. A human expert might 
prefer to sacrifice some colors and emphasize others to better suit the content and mean¬ 
ing of the painting, matters of which the algorithm can know nothing. 

Reference: Hekbert, P. “Color Image Quantization for Frame Buffer Displays," 
Computer Graphics, VoLJ6, no. 3, 1982. 
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Is there really a difference in 
monitors? You bet there is! 

There’s also a difference in the 
companies that produce them! 

So, \^at’s the difference? Well, 
it’s in the performance, price, 
service and support. In fact, the editoR of several major magazines, 
including PC World and PC Computing, found out that all monitoR 
are not created equal. ’That’s why they named the ViewSonic 17 the 
“BEST’ monitor in their roundup. Here’s what they said: 

“Samefolks crave performance. Some lookfor price. And then 
there are those who want it all. If you belong to the third crowd, 
the ViewSonic 17 U the monitorfor you. The ViewSonic 17 stands 
out as the best all-around value in the review. ” 

— PC World; April 1994 

“Best color quality, best sharpness and best versatility - what 
more could we ask of the ViewSonic 17? Frankly, we were sur¬ 
prised that one monitor could do it all. ” 

— PC Computing: January 1994 

What sets this, and all ViewSonic color monitoR, apart is the dedica¬ 
tion by the company to supply high-performance, award-winning 
products at a reasonable price. And, our reputation beaR out the 


excellent service and support we 
provide to our distributoR, 
reselleR and end-uscR. When 
they call with questions, they get 
action. 

With its flat square screen, 0.27mm dot pitch and a maximum resolu¬ 
tion of 1,600 X 1,280, it’s no wonder the 17-inch* ViewSonic 17 has 
been touted by the press. To win these awards, you know the display 
must be crisp, sharp and picture-perfect And with ViewMatch” you can 
be assured that the screen image will match printed output 

For information on any of our full line of color monitoR, call 
800-888-8583. FREE MAC ADAPTER AVAILABLE. 

COffllMKi' Spring '94 Booth 606 

ViewSonic® 

See The Differencer 

20480 Business Parkway Walnut CA 91789 

Tel: (800) 888-8583 or (909) 869-7976 Fax: (909) 869-7958 

AppleUnk; VIEWSONIC, CompuServe: 73374,514 or FaxSonic: (909) 869-7318 
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Feature 


in the National Gallery visitor’s book, and 
the fact that utilization of the workstations 
runs at close to 1(X) percent every day. 

The graphics style of the screens is very 
book-like, with black-on-white text set 
in a serif typeface arranged in columns 
around the pictures. The strict avoidance of 
colored backgrounds or lettering in the 
text enhances the impact of the paintings 
and makes them the focus of interest on 
the page. All computerish “screen furni¬ 
ture” is confined to a narrow navigation 
bar at the foot of the screen, and no icons. 


scroll bars, or menu bars are in sight. “Hot 
text” that invokes a hypertext link to an¬ 
other page or a pop-up information win¬ 
dow is lightly shaded, and you quickly 
learn that clicking any shaded area will 
take you somewhere else. Click on any 
picture marked with the little four-arrows 
sign to zoom it and then click anywhere 
to unzoom it again. 

Rngertip Control 

Hypertext-links aside, navigation is per¬ 
formed using four buttons at the bottom 


Tripp Lite 
Smart Series UPS 
Out-Networks 
APC Smart-UPS® 


Only one UPS system provides network managers with 
the most enhanced network protection and control 
abilities — Tripp Lite's Smart Series line interactive UPS. 

Smart Series has a substantial advantage over APC 

Smart-UPS in critical networking applications. MADE 






Tripp Lite Smart Series OUT-NETWORKS APC Smart-UPS! 


Tripp Lite Smart Series APC Smart-UPS 

w/ PowerAJert PLUS w/ PowerChute Plus® 

• Master network log pools power alarms 
from all UPSs on network to one 
concise file 

STANDARb Not available 

• Reoltime view of both servers AND 
WORKSTATION UPS power data from 
any r>ode 

STAN DAR D Not Available 

• Customize alarm points for low voltage, 

% load, and temperature on each and 
every UPS 

STAN DARD Not Available 

Tripp Lite Smart Series OUT-MANAGES APC Smart-UPS! 


Tripp Lite Smart Series APC Smart-UPS 

w/ SNMP-2 Adoptor w/ SNMP Adapter 

• Redundant AC input on SNMP adapter 
prevents loss of control of connected UPS 

STANDARD Not Available 

• "Out of Band" network communication 
when Ethernet disabled 

STANDARD Not Available 

with your modem 

• Ambient temperature and humidity 
reports 

STANDARD Extra Cost Option 

• Remote power control of HVAC or 
other peripherals 

STANDARD Not Available 

• SNMP adapter controls up to 4 UPSs 

4 STANDARD Up to 2, only 


Tripp Lite Smart Series OUT-POWERS APC Smart-UPS! 


• Lowest correctable brownout voltage 87 volts 91 volts 

without battery drain _ 

* Over-voltage correction peak without 140 volts Not Available 

battery 


Find out what else Smart Series UPSs can do. 
Call today for more information on the 
Smart Series advantage! 


Smart-UPS and PowerChute Plus are registered trademarks of Amercan 
Power Conversion, Inc. 



500 N. Orleans, ChioagoJL 606I(MI88 
(312)755-8741 Fd* (312) 644-6505 
FoxBock Service (312) 329-9717 
Ask lor Dept. S20 


See us at COMDEX, Booth 1476 


of the screen. The two most important but¬ 
tons are Next Page, which allows you to 
turn the page like a book, and Go Back, 
which allows you to return to the last page 
you saw (even if you left it via a hyper¬ 
text jump) and retain an effectively un¬ 
limited memory trail of pages. 

The Contents button takes you straight to 
the contents page, which is the nerve center 
of the browsing system. You are offered 
five different viewpoints into the National 
Gallery collection: The Painter’s Lives view 
lets you look up painters by name; the His¬ 
torical Atlas lets you look at a particular 
country and a particular century; Picture 
Types enables you to browse landscapes, 
still lives, portraits, nudes, and whatever; 
General Reference is an overall index so 
that you can find an explanation of, say, 
gesso or chiarosciira\ and finally Guided 
Tours offers you one of four automated 
sessions with themes like Composition and 
Perspective and Making paintings. 

On the Art Gallery CD-ROM, a guide’s 
high-quality digitized voice accompanies 
you on these tours; however, for the Micro 
Gallery application, sound was deemed 
too distracting to other users. In addition. 
Art Gallery uses voice to excellent effect in 
the Painter’s Lives section to give the cor¬ 
rect pronunciation of names. This feature 
is very welcome indeed when you are 
faced with a Pollaiuolo, Koekkoek, or 
Reymerswaele. 

The See Also button presents you with 
a context-sensitive contents page that 
offers you cues for further browsing— 
painters of the same period or similar style 
or paintings whose subject matter is relat¬ 
ed to the one you are currently viewing. 
This is the most innovative feature of Art 
Gallery, and a few hours spent following 
the See Also cues can be a genuinely ed¬ 
ucational experience. A dreaded pop-up 
menu is also available for the experienced 
computer user. The menu is well hidden 
behind the Options button, which allows 
you to print or copy the screen to the clip¬ 
board and perform text searches on the 
entire CD-ROM. 

It’s no accident that the user interface to 
Art Gallery is much simpler and more in¬ 
tuitive than the MacintoshAVindows GUIs 
that support it, for Cognitive Applications 
tried out many prototypes of the system 
on museum staff and members of the pub¬ 
lic and then .stripped away or refined fea¬ 
tures to arrive at the current mcxlel. Perhaps 
art history is not the only thing you can 
learn in this Art Gallery. ■ 


Dick Pountain is a BYTE contributing editor based 
in London. You can reach him on the Internet or 
BIX at dickp@bix.com. 
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capability: executive programs 


Keynote speaker: 



Hon. Lee Teng-Hui 

President, Taiwan 


Presented in association with: 

The Ministry of 
Economic Affairs 

The Epoch Foundation 


Executive 

PROGRAMS 


The 1994 Business Week 

Asia Symposium of Chief Executives 

Asia Now: How Corporate Asia is Transforming the Global Economy 

Date: October 5-7, 1994 

Place: The Grand Hyatt, Taipei, Taiwan 


Staggering growth. 
Diversified markets. Sophisticated 
consumers. Global investment. 
Increased competition. 

All eyes are on Asia. Now. 

For chief executives and corporate 
sponsors interested in making the far 
east a world closer. Business Week is 
pleased to provide an opportunity to 
explore options, develop strategies, and 
gain access to the highest ranks of Asian 
business and government: The 1994 
Business Week Asia Symposium. 


If you are not in Asia Now-your 
competition will be. 

A limited number of corporate 
spon.sorships are available. 

For sponsorship information, 
please call William H. DeGraff, 
Director of Sales, Strategic 
Programs. 212-512-6012. 

Business Week Executive Programs. 
A company capability. 


BusinessWeek 


Copyright 1994 McGraw-HilL Inc. 


Beyond news. Intelligence. 




















Feature 


Multimedia Powerhouse 



KARL M. GUTTAG 


ore and more, com¬ 
puters and applica¬ 
tions are incorporat¬ 
ing real-world data 
types, such as video and voice. To some 
people, dealing with these data types 
is a headache; we at Texas Instruments 
see it as a business opportunity. We de¬ 
signed a groundbreaking DSP (digital 
signal processor)^—^ihe MVP^—to bring 
parallel-processing power to bear upon 
the problems of multimedia. 

The MVP integrates onto a single 
die five very powerful, fully prograrn- 
mable processors, a sophisticated DMA 
controller m\h an external memoiy in¬ 
terface, 50 KB of SRAM (static RAM ), 
and videry timing control (see the figure 
“Tlie MVP" on page 58). Of the 50 KB 
of SRAM, 32 KB can be shared among 
all five processors to support many dif¬ 
ferent parallel-processing approaches. 
The MVP chip is targeted at solving the 
problems that are inherent in multime¬ 
dia and other applications that require a 
large amount of processing. 


Tl*s new MVP chip 
brings parallel¬ 
processing power 
to multimedia 
applications 


Driven by Design 

The MVP did not spring fully formed 
from the memories of TPs CAD work¬ 
stations. Three basic algorithmic areas 
drove the MVP's design definition: im¬ 
age processing and recognition, video 
and still-image compre.ssion, and high- 
perfonnance computer graphics. 

The design of the MVP's signal-processing components was 
driven by the needs of image-processing, image-recognition, and 
image-compression algorithms. The latter category includes con¬ 
volution and frequency-domain transforms that arc multiplication- 
intensive. For example, the JPEG and MPEG standards require 
DCT (discrete cosine transform) frequency transforms, so T1 
paid particular attention to DCT performance and precision. 

While the algorithms drove the design of the signal-processing 
components, the sheer volume of signal processing that is re¬ 
quired by these algorithms prompted the decision to include mul¬ 


tiple DSPs on the 1C. The desigr^ team also dis¬ 
cerned that, in general, the primary multimedia 
algorithms required 16-bil or less fixed-point 
multiplies with 32-bit accumulates. Higher pre¬ 
cision was not required in the signal-proces- 
.sing componenLs. | 

Historically, DSPs have not been very good 
at processing the bit-field manipulations used 
in some compression algorithms or at manipu¬ 
lating multiple-pixel quantities, such as those 
encouniered in graphics block moves. The MVP's signal proces¬ 
sors differ from traditional DSPs most markedly in their ability 
to manipulate bit fields and process multiple pixels in parallel 
through their data paths. To reflect these differences, we call 
these components advanced DSPs, or ADSPs. The MVP con¬ 
tains four of them. 

One important point about ADSPs is that, although Ihey are 
optimized for certain types of algorithms, they don't dedicate 
hardware to any specific algorithm. The goal of the MVP is to 
support elemental operations tliat can be used to implement any 
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Feature 


The MVP 


• 32-bit 





25 2 KB RAMS 


Each ADSfP has two independent 32-bit data poii^ (G and L fai the Hgiirei and a G4-tiit instruction cache input [IK The NIP has a single 64-bit data port [C/D] and a 32-bit 
instruction port. The TC (Transfer Conb^ller] has a 64-bit Internal port and a 64-bit external port. The ports of the various processors and TC are connected to 25 2-KB RAMs 
via a crossbar-switch oetworlL The crossbar supports approximately 2,4 GBps of datOr plus 1-6 GBps of instnictions. 


algorithm. This approach pays dividends 
when vendors develop new algorithms for 
current problems and when they use the 
power and programmability of the MVP to 
develop completely new applications. 

Inside the Advanced DSPs 

The MVP’s four ADSPs provide most of 
the chip's raw performance. Each can per¬ 
form in excess of 10 RISC-like operations 
per cycle (see the figure "‘The Advanced 
DSPs^’). 

To specify the multiple parallel 
operations that they are able to per¬ 
form, the ADSPs employ a wide 
instruction word of 64 bits. This in¬ 
struction word has fields that in¬ 
dependently control the data unit, 
along with its multiplier and data 
path, and the two address units. Ali 
instructions nominally execute in a 
single cycle. 

Each ADSP has a register file 
of 44 programmer-visible registers. 

Any register can be a source to, or 
a destination from, the ALU data 
path. This includes the program 
counter, the address registers, and 
the loop-control registers. Condi¬ 
tional PC (program counter) rela¬ 
tive jumps, for example, are per¬ 
formed by conditionally writing to 
the PC. The register set is broken 
into files based on register func¬ 
tions, Most of the registers support 
more than one access per cycle, 
with the register file in the data unit 
supporting over 10 accesses in a sin¬ 
gle cycle. 

An ADSP data unit consists of 


three major elements: the data-unil user 
registers, the multiplier, and the ALU data 
path. The instruction set supports inde¬ 
pendent multiplier and ALU data path op¬ 
erations. The multiplier can perform one 
16- by 16-bii multiply or two 8- by 8-bit 
multiplies in a single cycle. The multipli¬ 
er also has a rounding option, a direct result 
of maintaining the specified accuracy for 
the video-compression standards. Where¬ 
as the ALU data path can operate on any of 
the registers, the multiplier is restricted to 


operating on eight data-file registers. 

The ALU data path includes a barrel ro¬ 
tator, a mask generator, a 1 -to-/? bit ex¬ 
pander (which is used for binary-to-color 
transforms, among other things), and a 
three-input ALU that can combine the 
mask or expander output with register data 
to create over 2000 different processing 
options. The ALU has a 32-bit data path 
that performs logical and arithmetic func¬ 
tions, and it can combine these to support 
masking or merging in a single pass. The 
ALU can be split into smaller sec¬ 
tions to perform multiple 8- or 16- 
bit operations in parallel. 

Normally, ALU operations ,set 
four status bits: carry, negative, 
zero, and overflow. Any or all of 
these bits can be proiecied from 
being modified by the current in¬ 
struction. The instruction set sup¬ 
ports both conditional source se¬ 
lection between a pair of registers 
and writing of the result based on 
status. 

The two address units are nearly 
identical, and together they can per¬ 
form two memory operations per 
cycle. Each memory operation is a 
load or a store that can be totally 
independent of the data-unil opera¬ 
tion. The address units add an im¬ 
mediate or register index to an ad¬ 
dress register to form the address. 
The result of the address computa¬ 
tion can optionally modify the ad¬ 
dress register to facilitate stepping 
through a memory array. 

Like the ALU data path, the two 
address units support conditional 


The Advanced DSPs 



Two 3Z-bit data ports 64-bit Instructions 


like other DSPs, those integrated with t!ie MVP are built to support multiple 
data accesses in a single cycle and to optiniize the peifomiance of the 
muHiply-accuniulate operatioiis that characterize signal-processing 
algorithms. In additionT ttie ADSPs also support bit-field and pixel operations, 
making them pawerfuE imaging and graphics processors as wefl. 
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3.1 


MAKE YOUR WINDOWS 


Microsoft" Windows™ for 
Worl^oups 3.11 is fast. Very fast. 

In fact it might be more appro¬ 
priate to call it Microsoft Windows 
GTI. Because, for local disk ac¬ 
cess, it’s now up to 150”'i> faster than 
Windows 3.1 operating system. 
This added speed, powered by 32- 
bit technology from our “Chicago” 
project, means applications can be 
loaded at twice the speed. It also 


makes searching for hies and load¬ 
ing Windows up to 100% faster.* 
\bu’ll be happy to hear that this 
new version of Windows can be 
used by everyone, whether you’re 
stand-alone, networked, or dialing 
into your office from the road. 
Windows for Workgroups just in¬ 
stalls what you need and you’re 
off to the races. 

Packed with new features like 


Microsoft At Work™ fax technol¬ 
ogy and super-fast networking that 
works with Novell* NetWare* 
Windows NT™ and other standards, 
Windows for Worl^oups 3.11 is an 
essentia! upgrade for any Windows 
3.1 user. But there’s only one way 
to experience this speed and power. 
Drive it. 

Microsoft 


“’ftrfemance fljpres vary depending cm configjminon. WinBench" j[M;cd ncsre weir perfarnrance luiu (lOO bdng baidine based no a S^cnlth Znotr 433 Lnp+Iniel SO^Sfi-haaed CQmpucer 

and an SO^HHS-based cranpuCei (both UnCcmpiessed and enraprcssed disk vuSLlmrs used) with 4MB RAM, 200ME haid disk 512 cache and IDE dsk canErolfci. Test was run Using MS-DOS* <k2 . Teat not vcrilkd by Ziff DoVis. © 19^ Miciosoh 
tnrporaaoiji- AH rl^ts pcwa-val Mlcnj«iff and M.VD05 arc witiiiictetl trademafk* atid Windows, Windows NT iuid Micnwih At Witt <mk ifadematts of Mle»i«lt CoitpOMnan. Nmvtl and are etgwtPtcd tnicleiiBtfcsof 

Novel] Corp. In the SO Untied Scaieii, cdl fllOO) 436-^0(1 CuBfiomers Sn Cmodju call {SOCl) S6i3--9ti4a: ouxsidc the 50 UnLied Smtea and Canatk^ call your tocai Mkragoft suhsidkry or (20*) . 
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operations. The source for a store can 
choose between a pair of registers, and the 
decision whether or not to load a register 
can be based on status. The source or des¬ 
tination of a store or a load can be any of 
the 44 registers. A conditional load of the 
PC performs a conditional jump, which 
can free up the ALU data path to perform 
other operations. 

Either or both address units can be used 
to perform a data operation in place of a 
memory transfer. In such a case, the re¬ 
sult of the address data path is written to 
the destination register instead of data be¬ 
ing fetched from memory. This capability, 
along with conditional loads of the PC, 
speeds up functions that are computation¬ 
ally bound or Jump-bound rather than 
mcmory-access-limited. 

Three zero-overhead loop controllers 
arc included in each ADSP. Because each 
ADSP instruction can do so much in par¬ 
allel, key loops often require very few in¬ 
structions. Having three loop controllers 
even allows for nested loops to have zero 
loop-control overhead. 

Each loop controller has a set of regis¬ 
ters that specifies the starting address, end¬ 
ing address, current loop count, and the 
initial count (for ne.sted looping). Once the 
loop-control registers are initialized, loop 
counting and branching are perlbrmed with 
zero overhead in terms of execution time. 
The loop controllers can be used to per¬ 
form zero-overhead branches to a run-time 
patch in c(xlc .segments. Because the kwp- 
control registers sit in the register file, you 
can write computational results to a loop- 
count register to specify whether or not a 
branch is taken based on a zero result. 

Instruction prefetch and the instruction 
cache are controlled from within each 
ADSP. Instructions iine executed in a three- 
cycle pipeline, with a new in.struction start¬ 
ing every cycle, assuming that no stalling 
condition has occurred. The ADSPs’ in¬ 
struction controllers support interrupts and 
emulation control. If a cache miss occurs, 
the cache controller will make a packet re¬ 
quest to the TC (Transfer Controller; de¬ 
scribed later) to get the new cache sub¬ 
block transferred. 

Beyond DSP 

In addition to signal processing and bit- 
level manipulations, multimedia proces.s- 
ing requires many other types of opera¬ 
tions, such as 3-D graphics and audio 
processing. These applications often re¬ 
quire high-precision floating-point com¬ 
putations. Because a single FPU was all 
that could fit on the MVP’s die, floating¬ 
point capability was not incorporated into 
the ADSPs but built into a separate pro- 


The Master Processor 



Oata/cache^64 Dala/cache^32 


The MP consists of t>oth an integer unit and an FPU. 
Control of the instruction and data caches is integrated 
into the processor, although the cache memory resides 
in the SRAM array. 

cessor called the Master Proces.sor, or MP 
(see the figure “The Ma.ster Processor”). 
The FPU contains a special set of instruc¬ 
tions to support 3-D graphics transforms 
and DSP-like floating-point operations. 

The MP is a general-purpose RISC pro¬ 
cessor that is programmable generally in 
high-level languages. It performs opera- 


store with automatic increment address¬ 
ing every cycle. 

The register file contains 31 32-bit reg¬ 
isters that are common to both the integer 
unit and the FPU. The registers are score- 
boarded for floating-point results and 
memory-load operations. The scoreboard 
allows the MP to continue execution; the 
MP will stall only if an instruction tries to 
use a register before the prior operation 
has loaded its result. As with some other 
RISC architectures, RO is a dummy reg¬ 
ister that is always read as zero. 

Instruction flow and cache management 
arc controlled within the MP. A three-stage 
pipeline starts a new instruction every cy¬ 
cle, assuming no stalling conditions have 
occurred. The instruction controller also 
deals with interrupts and emulation sup¬ 
port. The MP has hardware for managing 
the 4-KB data and 4-KB instruction 
caches. When a cache miss occurs, the 
MP’s cache controller automatically makes 
a packet request to the TC to get the nec¬ 
essary data transferred. 

Communications Matters 

The final important consideration in de¬ 
signing the MVP was the need for high 
data bandwidth for off-chip communica¬ 
tions and intcrprocessor communication. 
This requirement is common to signal pro- 



• Generalized functions 

• Single data bus 

• Hardware cache control 

• Generalized addressing 

• Hardware manages microarchitecture 


lions requiring a higher level of precision 
than is available from the ADSPs. 

The MP integer unit has a 32-bit in¬ 
struction word that i>erforms integer reg- 
ister-lo-regisler or load/storc instructions 
nominally in one cycle. The basic load or 
store operation adds an index to a regis¬ 
ter containing the ba.se address to form the 
memory address. To step an address point¬ 
er through memory, the instruction can 
optionally update the register that’s u.sed as 
the ba.se-address register with the result of 
the add. 

The IEEE-754 FPU is pipelined and 
runs in parallel with the integer unit. In 
normal operation, a new floating-point add 
or multiply can be initiated every cycle. 
A special set of parallel floating-point op¬ 
erations can initiate a multiply, an addi¬ 
tion or subtraction, and a 64-bit load or 


DSP 


• Signal processing 

• Multiple data buses 

• Programmer-accessible caches 

• Loop-optimized addressing 

• Programmer manages microarchitecture 


cessing, floating-point processing, and 
graphics processing. Much of the early ar¬ 
chitecture definition focu.sed on achieving 
high bandwidth, making .sure that the pro¬ 
cessors wouldn’t have to wail on data, and 
ensuring that intcrprocessor communica¬ 
tion would not be a bottleneck. 

To address internal communications is¬ 
sues, we incorporated 25 small, 64-bil- 
wide RAMs on the MVP chip. These are 
accessed by the processors through a cross¬ 
bar interconnection. To handle external 
communicaiion.s, we incorporated on-chip 
an intelligent DMA controller for handling 
block data movement: the TC (Transfer 
Controller), mentioned earlier. 

The 50 KB of on-chip memory is phys¬ 
ically separated into 25 2-KB RAMs. 18 
KB of this memory (nine 2-KB blocks) 
is dedicated to specific functions. Every 
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•123 Million Winmarks^ 

•1280x1024 in 16.7M coloi^^i'; 
Introducing the 

GRAPHICS PRO TURBO 






Am GRAPHICS 
PRO TURBO 
unleashes hordes 
of killer pixels 
that will 
turn 

your PC into an amazing hive 
of graphics activity. Stirred up 
by our macb64, 64-bit accelerator 
chip, your apphcations will be 
swarming across the saeen at 
speeds of over 100 million 
Winmarks*. And your DOS 
applications will run faster 
than ever before. 


True Killer Color 

ATI’s deadly new strain of 
pixels is not only fast, it’s 
vibrantly colored as well, with 
accelerated 24-bit true color 
that never stops working, 
even at resolutions as high 
as 1280x1024. GRAPHICS 
PRO TURBO runs in 16.7 
million colors as fast as other 
cards do in just 256. 


Wilder Windows 

GRAPHICS PRO TURBO has a real buzz 
for Windows users too, 
with aaes of virtual 
desktop and flicker- 
free graphics at up 
to lOOHz refresh. 
Exclusive software 
handles color calibra¬ 
tion, and our unicpie 
WmSwitch lets you 
change color and reso¬ 
lution modes without 
restarting Wmdows. 
Plus, the GRAPHICS 
PRO TURBO makes 
full-motion video 
really hum with no 
additional multimedia 
hardware. So don’t 
bee stung by lesser 
graphics. 

Get the GRAPHICS 
PRO TURBO. It’s a 
honey of a card. 
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• 2MB (upgradable) or 4MB VRAM 
memory 

• ISA, VESA and PCI Local Bus versions 

• Dynamic monitor control and adjustment 

* Drivers for OS/2, 

CAD, DOS and 
more 

♦ Energy efficient, 

Green PC support 

* 5 yr, warranty 
» Priced** at 

$599 (2MB) and 
$899 (4MB) 


ATI 

33 Commerce Valley Drive East 
Thornhill, Ontario, Canada L3T7N6 
Telephone: (905) 882-2600 ext 4444 
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CompuServe: GO ATITECH 
76004,3656 
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©Copyright ATI Technologies lnc.„ 1994. ATI, GRAPHICS PRO TURBO, and WinSwftch aretrBdemerfcs aitd/or registered trademarks of ATI Technologies Inc. All other company antj/or product names 
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ADSP uses one 2-KB block as a hardware- 
managed instruction cache that is loaded 
by the TC in the event of a cache miss. 
The MP uses two 2-KB blocks as an in¬ 
struction cache and two more as a data 
cache. Finally, one 2-KB block is reser%'^ed 
as fast RAM and is accessible only by the 
MP and TC. 

The remaining 32 KB of RAM is shared 
and can be accessed in chunks of 8, 16, 
32, or 64 bits at a rime; the large number of 
individual RAMs supports many parallel 
accesses. A crossbar-switch network lets 
the following accesses to shared RAM oc¬ 
cur simultaneously: two 32-bit accesses 
by each ADSP, a 64-bit access by the MP, 
and a 64-bit access by the TC. 

Crossbar-switch connections are deter¬ 
mined by the most significant bits of each 
address on a cycle-by-cycle basis, [f more 
than one access is requested of the same 
RAM block in a cycle, round-robin-prior¬ 
itization hardware determines which pro¬ 
cessor is allowed access and which pro¬ 
cessor is stalled until the next cycle. 

Allthe shared RAMs and the one MP/ 
TC 2-KB RAM block reside at fixed ad¬ 
dresses and me managed by software. Gen¬ 
erally, the processors send packet-request 
commands to the TC to load data before it 
is needed for processing and lo store re¬ 
sults after processing. Because of the num¬ 
ber of individual RAMs available, these 
packet transfers can be set up so that they 
do not conflict with other accesses and 
therefore work fully in parallel with other 
processing. 


Cross bar-shared memory is the most 
generally flexible multiprocessor memory 
architecture because it puls the fewest re¬ 
strictions on how data must be organized. 
While the crossbar involves nearly 1000 
data and address lines that 
must be connected be¬ 
tween the processors and 
memory, it becomes prac¬ 
tical to use because every¬ 
thing is integrated on one 
chip. The crossbar's flex¬ 
ibility translates into better 
efficiency, in terms of both 
execution speed and ease 
of programming. 

The Transfer Coniroller 

The transfer controller is 
a very intelligent DMA 
controller that can au¬ 
tonomously transfer pack¬ 
ets of data between the 
MVP and external mem¬ 
ory (see the figure ‘^The 
Transter Controller”). The TC can address 
memory as either a linear or a multidi¬ 
mensional array of data or even as a com¬ 
plex shape, such as a polygon. The TC is 
byte-addressable and will automatically 
handle byte misalignment between the 
source and the destination. Requests for 
packet transfers can be made by any of the 
processors under prograjii control, as well 
as by the cache controllers and the video 
conlTollcr for display refresh. Transfers 
can also be initialed by external requests. 

The TC process¬ 
es the source and 
destination address¬ 
ing with indepen¬ 
dent controllers. 
The burst FIFO 
(first-in/firsi-out) 
supports [>RAM 
page and burst 
modes and buffers 
byte-misaligned ac¬ 
cesses to more effi¬ 
ciently move data. 
A separate cache- 
access controller 
can break into the 
middle of program- 
coni rolled packet 
transfers to service 
cache misses. The 
requesi-prioritiza- 
tion/control logic 
prioritizes the many 
potentially active 
requests and starts 
transfers. The TC 
will automatically 


suspend and Later resume lower-priority 
requests when a higher-priority request 
occurs. 

The external memory interface provides 
support for ROMs, SRAMs, DRAMs, and 
VRAMs (video RAMs). 
The support for DRAMs, 
including timing control 
and address multiplexing, 
is relatively new in DSPs. 
The combination of fast 
on-chip SRAM and an ex¬ 
ternal DRAM interface 
suppons high performance 
while also reducing system 
costs. 

The TC is capable of 
trailsfening data between 
sources and destinations 
that have different dimen¬ 
sions. In graphics and im¬ 
aging, for example, it is 
common for the TC to 
fetch data from an image 
region as a 2-D array and 
bring it on-chip tor processing as a linear 
array. After processing, the results stored 
in a linear array can then be stored off- 
chip as an x,y array. The ability of the TC 
to make these tran.sformations autono¬ 
mously greatly improves the efficiency of 
processing by the A DSPs and the MP. 

The MVP chip has two sets of video- 
timing counters and registers. The video 
controller keeps track of horizontal and 
vertical synchronization and blanking tim¬ 
ing, as well as supporting a 2-D border 
region. Each counter has its own asyn¬ 
chronous clock input and has a set of syn¬ 
chronization, blanking, and border signals. 
Tlie synchronization signals can be indi¬ 
vidually set up as outputs (for display) or 
inputs (for video capture). An SRT (shift- 
register transfer controller) has compara¬ 
tors thai cause shift-register transfer cy¬ 
cles for VRAMs or cause packet transfers 
for DRAM base-display memory. 

Support Issues 

Although perhaps not as exciting as the 
microarchitecture, testability and softwaic 
debugging were important concerns in the 
MVP design, and roughly 10 percent of 
the chip's nonmemory transistors are ded¬ 
icated to these functions. All storage nodes 
can be scanned in or out to support bound¬ 
ary-scanned testing. Other features in the 
scan path support emulation loading and 
the dumping of the internal stale of the 
MVP, Address comparators w^ere also 
added to support real breakpoints. 

A complete suite of software support 
has been developed for the MVP chip. 
Assemblers and C compilers have been 
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In additHHi to contmH^ the movement of data end In^nictNHis en- aiid off-chtp, the TC 
perfarms transfonnatiiHis where data is priKessed in an ofdef different from that in which 
it is stored. The T€ abo contains a DRAM and VRAM contreller. 
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more than just speed. It’s the power of product 
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form your working world. 
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compliant PC X server for Microsoft Windows. 
It offers 32'bit processing with single- and 
multiple-window modes, and a fast Windows- 
based FTP. 

The Reflection X Connectivity Suite takes 
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Work Smarter 


Access 2.0 Programming Bible 

Become an “Access Expert"' with the Access 2.0 
Programming Bible. This comprehensive guide puts 
complete information on Access programming at 
your fingertips in an easy-to-follow style that works 
for beginners and experienced programmers. The 
Access 2.0 Programming Bible begins with an over¬ 
view of Access 2.0 functions, then concentrates on 
the how-to's, practical examples and ideas for using 
Access. You’ll learn how to work with tables and 
access data, how to work with the Wizard and much 
more. Experienced users will especially value this 
book for its information on programming with Vi¬ 
sual Basic for Applications (VBA), network usage, 
creating and using macros, and exchanging data via OLE 2.0. 

$39.95 with companion diskette. Item #B260. ISBN 1-55755-260-6. 





PC Intern System l*ro^nimming 
with Updates for MS-DOS 6.2 & 
Pentium 

A literal encyclopedia for DOS 
programmers, with examples 
throughout in Assembly 
language,C. Pascal, and BASIC, 
for programming video cards, 
sound, and TSR’s. Written for 
programmers, by programmers. 
All-time bestseller! 

$59.95 with companion diskette 

Item # B145 

ISBN 1-55755-145-6 


650 pages of Excel know-how. 
Shows how to use Excel’s features 
to solve problems, present data 
visually in graphs and chans, link 
data to other applications and 
much, much more. PackRat 
Personal Information Manager 
software from Polaris FREE with 
book! 

$34.95 with companion disks 

Item #B252 

ISBN 1-55755-252-5 


ITie PHO K) CD Book 
New for CD-ROM/ multimedia 
fans, graphic artists and others: 
Complete guidebook for Photo 
CD technology. Covers 
photography. Photo CD system 
configuration, image pixKessing 
, manipulating images, creating a 
home theater, and more.Coupons 
and CD-ROM included with 
examples, photos, demos and 
more! 

$29,95 with companion CD-ROM 

Item #B195 

ISBN 1-55755-195-2 



EXCTT. for .Science & Technology 
Excel beyond the spreadsheet. 
Learn about Excel Solver, 
Scenario Manager. Math 
Functions. Physics, Chemistry. 
Technology Conversion and 
more. 

Macros and worksheets on the 
disk allow you to apply what you 
learn. Excel for Science and 
Technology is more than a btwk; 
if s an indispensable work tool. 
$34.95 with companion diskette 
Item #B196 
ISBN 1.55755-196-0 


Multimedia Mania 
Explores the multimedia 
explosion. How to set up a 
complete multimedia system and 
how to create presentations. 
Contains terminology and info 
on popular programs. Covers 
audio technology, sound boards 
and recording, CD and CD-ROM 
technology. Companion CD- 
ROM features example programs. 
$49.95 with companion CD-ROM 
Item #BI66 
ISBN 1-55755-166-9 


Order 

TOLL FREE 
1-800-451-4319 
Ext B6 


Ask for our 
FREE Catalogs 
of books and 
software 



Dept B6.5370 52nd Street SE 
Grand Rapids, Ml 49512 
1-800-45M319 Toll Free 
Phone 616-698-0330 
FAX 616-698-0325 



EXCEL 5 t omplele 
Special Edition 


developed for the MP and the ADSPs. A 
C-like algebraic assembler for the ADSPs 
supports the many different operations that 
they can perform. Software-simulation and 
hardware-emulation tools that use the same 
graphical interface are available. An imag¬ 
ing and graphics software library is also 
currently being developed. An MP-resi- 
dent executive supports multitasking and 
intertask synchronization and communi¬ 
cations. Under the executive, tasks run¬ 
ning on the MP issue commands that are 
carried out by the ADSPs. 

Putting It All Together 

Through the use of parallel processing, the 
MVP puts a new level of programmability 
and performance on a single IC. Not only 
does the MVP integrate five processors 
on a single chip, but each processor can 
execute many operations in parallel. The 
MVP is implemented on a 342mm' die, 
using a 0.6-micron, three-metal-layer pro¬ 
cess. It uses a 3.3-V power supply and will 
initially run at 40 Ml^, with 5()-MHz parts 
due next year. The MVP is packaged in 
a ceramic pin-grid array, but it will even¬ 
tually move to a composite metal-plastic 
package. It draws 7.5 W at 50 MHz. 

The MVP is capable of performing the 
equivalent of over 2 billion RISC-like op¬ 
erations per second. In specific applica- 
tion.s, a single MVP can do the job of over 
10 of the most powerful DSPs or gener¬ 
al-purpose processors previously avail¬ 
able. Tlic MVP can move 2.4 GB of data 
and 1.8 GB of instructions within ihe 
chip—plus shuffle 400 MB of data to off- 
chip memory—per second. 

Some of the obvious uses for the MVP 
chip will be multimedia applications, such 
as videoconferencing; document-image 
processing, from digital copiers to real¬ 
time OCR; 2-D and 3-D graphics; audio 
enhancement and compression; telecom¬ 
munications; and virtual reality. Bui the 
real virtue of the MVP is that its combi¬ 
nation of programmability and perfor¬ 
mance will undoubtedly lead to applica¬ 
tions that are as yet unimagined. ■ 

ACKNOWLEDGMENTS 

I wish to thank all the people who made the 
MVP a reality, especially co-architects Bob 
Gove, Nick Jng-Simmons, Keith Balmer, and 
program manager Walt Bonneau. The de¬ 
velopment of the MVP was a worldwide Tl 
project, involving TI employees in Houston; 
Dallas; Bedford, England; and Bangalore, 
India. 

Karl M. Guttag is a Tl Fellow and chief archi¬ 
tect of the MVP chip. You can contact him on 
the Internet at karl@video.sc.ti.com or on BIX 
do “editors. ” 
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B yte readers are an eclectic and savvy bunch, and this is reflected in the results of the 1994 Read¬ 
ers’ Choice Awards. In most cases, familiar favorites dominate the product categories; You 
still like Gateway PCs, IBM workstations, and Microsoft word processors. Aldus and Adobe 
remain top guns in graphics software, which bodes well for Adobe’s recent acquisition of Al¬ 
dus. And the seesaw battle for the top spot in the notebook category actually produced a tie this year, with 
perennial contenders Apple (with its Mac PowerBooks) and IBM 
(with its ThinkPads) sharing the honors. 

The most incongruous result showed up in the voting for Software 
Product of the Year. IBM’s OS/2 took top honors, despite the fact 
that Windows was voted the best operating system/environment. 

What looks like a contradiction at first glance could simply be 
your way of recognizing the superior technology of OS/2 2.x while 
still acknowledging the practical importance of Windows. 

Hardware Product of the Year voting also featured a battle of 
rivals: Intel and its Pentium versus IBM/Motorola and the Pow¬ 
erPC. The Pentium won by a comfortable margin, but the voting re¬ 
sults serve notice of your growing awareness of, and interest in, the 
RISC-based PowerPC architecture. It will be interesting to see 
how you rate these rivals in future years. 

The BYTE Readers’ Choice Awards are the result of a random sampling of BYTE subscribers conducted 
in conjunction with the February ’94 issue. Because they come from you, these awards better reflect a prod¬ 
uct’s performance and acceptance in the real world than can any review or editors’ award. 



HARDWARE 

PRODUCT OF THE YEAR 

Pentium, 

Intel 

RUNNERS-UP: 

PowerPC 601, 

IBM/Motorola 

ThinkPad 750c, 

IBM 


DESKTOP COMPUTER—PC 

GATEWAY 4DX2-66Y, 

Gat€w?ay 2000 


RUNNERS-UP: 
GATEWAY PS-60, 
GATEWAY 4DX2-66, 

Gateway 2000 


DESKTOP COMPUTER- 
MACINTOSH 

APPLE MACINTOSH 
QUADRA 950, 

Apple Computer 

RUNNERS-UP: 
QUADRA 650, 
QUADRA 610, 

Apple Computer 


WORKSTATION 

IBM RS/6000 SERIES, 

IBM 

RUNNERS-UP: 

HP 9000 SERIES, 

Hewlett-Packard 

SUN SPARCSTATION 

10 , 

Sim Microsystems 


LAPTOP/NOTEBOOK 

COMPUTER 

TIE: IBM THINKPAD 
SERIES, 

IBM 


MACINTOSH 
POWERBOOK SERIES, 

Apple Computer 

RUNNER-UP: 

TRAVELMATE, 

Texas Instruments 

HAND HELD COMPUTER 

MESSAGEPAD, 

Apple Computer 

RUNNERS-UP: 

GATEWAY 

HANDBOOK, 

Gateway 2000 

HP LX SERIES, 

Hewlett-Packard 


ILLUSTRATION; DANIEL PELAVIN * 1593 
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Feature 


MONITOR 

NEC MULTISYNC ¥G 
SERIES, 

NEC Technologies 

RUNNERS-UP: 

VIEWSONIC 17, 

APPLE RGB, 

Apple Computer 

LASER PRINTER 

LASERJET 4M, 

He wlett-Packa rd 

RUNNERS-UP: 

LASERJET lllP, 
LASERJET mSl, 

Hewlett-Pacha rd 



IBM RSmX) PowerSiaikm 25T 


MODEM 

PRACTICAL MODEM 
PM9600SA, 

Practical Peripherals 

RUNNERS-UP; 

SPORTSTER, 

U.S, Robotics 

PROMODEM UT.TIMA, 

Prometheus 


VIDEO BOARD-PC 

DIAMOND VIPER, 

Dkmuind Computer Systems 

RUNNERS-UP: 

ATI ULTRA PRO, 

ATI Technologies 

PARADISE WD24, 

Western Digital 


VIDEO BOARD- 
MACINTOSH 

THUNDER 24, 

SuperMac Tec hnology 

RUNNERS-UP: 

PRECISION COLOR 
24X, 

Radius 

PAINTBOARD XL, 

RasterOps 


SOFTWARE 

PRODUCT OF THE YEAR 

IBM 

OS/2 2.x, 

Microsoft 

RUNNERS-UP; 

Word for Windows, 
Microsoft 

WordPerfect for 
Windows, 

WordPerfect 


WORD PROCESSOR-PC 
PLATFORM 

WORD FOR WINDOWS, 

Microsoft 

RUNNERS-UP: 

AMI PRO, 

Lotus Development 

WORDPERFECT FOR 
WINDOWS, 

WordPerfect 


WORD PROCESSOR- 
MACINTOSH 

WORD FOR 
MACINTOSH, 

Microsoft 


RUNNERS-UP: 

GENERIC CADD, 
Autodesk 

MICROSTATION, 

Intergraph 

CAD PROCRAM- 
MACINTOSH 

CLARIS CAD, 

Claris 

RUNNERS-UP: 

DESIGNCAD 

MACINTOSH, 

American Small Business 
Computers 

VELLUM, 

Ashlar 


CONTACT MANAGER/PIM 
ALL PLATFORMS 

LOTUS ORGANIZER, 

iMtus Development 

RUNNERS-UP: 

ACT, 

Symantec 

PACKRAT, 

Polaris Software 




RUNNERS-UP: 

WORDPERFECT, 

WordPejfect 

MACWRITE PRO. 

Claris 

CAD PROGRAM—PC 
PLATFORM 

AUTOCAD, 

Autodesk 



Ditus Orgiimzer 1.0 


Apple MessagePad 


HP LaserJet 4M 



AutoCAD 
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ABetter 

Basic 

New CA-REALIZEK 2.0 Beats Visual Basic 3.0. 


Compared to Visual Basic 3.0* 
CA-REALIZER* 2.0 is half the cost and 
twice the product. 

CA'REALIZER is already the 
easiest, most powerful BASIC Ibr 
Windows and OS/2* and with version 
2.0 It's even better. No one can tnach 
our combination of Features, ease of use* 
and price. No one can make it easier 
to port your applications from 
QuickBASIC* and no one can make it 
more fun to develop for Windows and OS/2. 

CA-REALIZER also comes with a huge array of powerftil. 
plug-and-play tools like spreadsheets* chans* text editors, animation* 

graphics tablets 
and database 
forms, along with 
many features 
other BASICS dorit 
offer. Artcysare 
re-dimensioned 
and processed 
automatically 
Algorithms can 
be written as 
formulae instead 
of complex looped 
expressions 
Once an applica¬ 
tion is complete* 
compile it into a 
stand-alone 
OS/2 or Windows 




application and distribute it royalty-free with the run-time module 
that's included. And you can generate an installation disk with the 
push of a button. 

PC Compimi^sM^No other 
Windows BASIC can match it for power 
and breadth of features" 

And CA-REALIZER includes our award-winning Windov^s report 
writer absolutely FREE. 



Oiilv CA-REALlZER Gives You All Of This 


‘ Develop forWitidows and OS/2 

- Create and save libraries of pre-coded and fonnatced controls dynamically 
Trom witliin REALIZER 

- Use any standard Windows an d OS/2 custom control in FormDev 

• Integrated Programmable Application TcnoIs such as Charts, Spreadsheets* 
Text Editors, Graphics, Animation* and a Scheduler 

• Easy migration of QuickBASIC applications to Windows and OS/2 

• Import/Expon Of 1-2-3, Excel, CASupercaic.DVCompetcl 61 Xbase Files 

• Interactive WYSIWYG application design 

' GeneraUon of user accessible & modiiiable BASIC code 

- Full support for DDE and DLLs 

• Instant database forms from DBF files 

• Dynamically expandable multiAlimeiisional arrays with a foil range of 
array and matrix operators and functions 



Call 1-800-225-5224, Dept. 25500 
Today Or See Your Loed Dealer. 


MJCRJ)SDrT 

WlNDOlft'S.. 

Compatible 


Want to hear more 
about what CA-REALIZER 
can do for you? Call tod^y and find out ho w 
much better BASIC can be. 


(Computer' 

/ISSOCIATES 

Sohware supef p'or by design. 


NewCA-REALIZER2.0 

© Computer Associates international, Inc, fslai:idUii NY UTSft-TOODL Ail product names referenced Kcrdn are tradomarks of titeir respective 
companies. Cost ccmparlaon based on Vlaual Basic Rdcasc 3.0 SuggesLed Retail Price. PC quote appeared pg- 9a 

Circle 77 on inquiry Card. 







































































Feature 



PageMtiker 5.0 

DATABASE MANAGER— 
PC PLATFORM 

PARADOX, 

Borland International 

RUNNERS-UP: 

ACCESS, 

Micro.soft 

FOXPRO, 

Microsoft 


DATABASE MANAGER- 
MACINTOSH 

FILEMAKER PRO, 

Claris 

RUNNERS-UP: 

4TH DIMENSION, 

ACIUS 

OMNIS, 

Blyth Software 


DATABASE 

CLIENT/SERVER^ALL 

PLATFORMS 

NOVELL NETWARE 
SQL, 

Novell 


Novell NetWare 4.0 


RUNNERS-UP; 

SQL SERVER, 

Mi crosofi/Syhase 

ORACLE SERVER, 

Oracle 


DESKTOP PUBLISHING 
PROGRAM-PC PLATFORM 

PAGEMAKER, 

Aidas 

RUNNERS-UP; 

PUBLISHER, 

Microsoft 

VENTURA PUBLISHER 
FOR WINDOWS, 

Corel 


DESKTOP PUBLISHING 
PROGRAM-MACINTOSH 

PAGEMAKER, 

Aldus 

RUNNERS-UP: 

QUARKXPRESS, 

Quark 


CorelDraw 4.0 

VENTURA PUBLISHER, 

Corel 


DESKTOP PUBLISHING 
PROGRAM—UNIX 

FRAMEMAKER, 

Frame Technology 

RUNNERS-UP; 

INTERLEAF, 

Interleaf 

ISLAND 

WRHF7PAINT/DRAW, 

Island Graphics 


E-MAIL/WORKGROUP 
SOFTWARE—PC PLATFORM 

MICROSOFT MAIL, 

Microsoft 

RUNNERS-UP: 

CC:MAIL, 

LOTUS NOTES, 

Lotas Development 


E-MAIL/WORKGROUP 

SOFTWARE-MACINTOSH 

MICROSOFT MAIL, 

Microsoft 

RUNNERS-UP: 

CC:MAIL, 

Lotus Development 

QUICKMAIL, 

CE Software 

GRAPHICS PROGRAM- 
PC PLATFORM 

CORELDRAW, 

Corel 


RUNNERS-UP: 

ADOBE ILLUSTRATOR, 

Adobe 

3D STUDIO, 

Aiiiodesk 


GRAPHICS PROGRAM- 
MACINTOSH 

ADOBE ILLUSTRATOR, 

Adobe 

RUNNERS-UP: 

MACDRAW PRO, 

Claris 

FREEHAND, 

Aldus 


NETWORK OPERATING 
SYSTEM—PC PLATFORM 

NETWARE, 

Novell 

RUNNERS-UP: 

WINDOWS FOR 
WORKGROUPS, 

Microsoft 

LANTASTIC, 

Artisoft 


NETWORK OPERATING 
SYSTEM—MACINTOSH 

NETWARE FOR 
MACINTOSH, 

Novell 

RUNNER-UP: 

APPLESHARE, 

Apple Computer 
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Announcing the latest breakthrough in high-performance 
notebook computers-the TVavelMate 4000E WinDX4/75. 


Texas 

Instruments 

Circle 137 on Inquiry Card (flESELLERS; 136). 


Tlie new n TravelMate 4000E WiiiDX4/76MHa notebook. \Wth its 
IntelI>X4 processor, you have the power to be more productive. 

At Texas Instruments, woVe listened to your needs. That’s why weVe 
created a way for you to work faster and increase your productivity — 
with the new TravelMate WinDX4/75 active matrix color notebook computers. 

You'll find a lightning-fast 75MHz IntelDX4 processor inside. Combined with our innov¬ 
ative system architecture, your new TravelMate will scream with speed. And with 3 to 6 
hours of battery life and a 455MB hard drive, you can be more productive even when 
you’re on the go. 

Finally, with so many high-performance features packed in, who needs a desktop PC? 
The TravelMate 4000E WinDX4/75 does it all. To learn where you can reserve yours 
today, simply call l-SOO-H-TEXAS (1-800-848-3927), after all, th^yte going fast 


TRAVELMATE 4«IOE SERIES NOTEBOOKS 


DISPUV PROaSSOfl 

Active MsDiiLCcHu 19.5') IrttelDXA-rSMHi! 
Active Mattik Colar jntetDX4'75WIKi 


Active MslJik Color 
Dual Scan Cctor 
CtriDf 
Color 

Monodirama 

MonQcJirumB 


4fl6DX2-5QMHz 

4a6DX2-50MHz 

ABSDXZ-AQMHz 

4B6SX.25MHZ 

486DX2-50MHZ 

4B6SX'25MHz 


MEMORVt 

WieRAM/455M0 HDD 
4iyiBRAlVl/J4QMB HDD 

nmmAm^B hdd 

W1BRAM/20PMBHDD 
4yettAlVl/2l]0MB HDD 
4MBftAM/12DMB HDD 
4MD «AIVI/?OOMe HDD 
4MBIWy/l2DMBHDO 


THAVELMATEINTELUGENT DOCKING SySTEM 
COMPATIfilUTY EXPANSION INTERFACES 

T1TM4000E Six IB-Wl ISA dets. PamMfl SeriBl, VGA, 

Series Notebooks two PCMCFA Type in Mouse, kfivtoard. ^me 

slots, fcpur drive bays port and RJ-I t jack 


|B'» ■ trmlntmtk at LttIrJ C liHH Tt. 




Feature 


PRESENTATION GRAPHICS-PC 
PLATFORM 

LOTUS FREELANCE GRAPHICS, 

Lotus Development 

RUNNERS-UP: 

POWERPOINT, 

Microsoft 

SPC HARVARD GRAPHICS, 

Software Publishing 


PRESENTATION GRAPHICS-- 
MACINTOSH 

PERSUASION, 

Aldus 

RUNNERS-UP: 

POWERPOINT, 

Microsoft 

CA-CRICKET PRESENTS, 

Computer Associates International 


OPERATING SYSTEM/ 
ENVIRONMENT—ALL PLATFORMS 

MICROSOFT WINDOWS, 

Microsoft 

RUNNERS-UP: 

OS/2 2.x, 

IBM 

MS-DOS, 


RUNNERS-UP: 

HARVARD PROJECT 
MANAGER, 

Software Publishing 

CA-SUPERPROJECT, 

Computer Associates International 

SPREADSHEET—PC PLATFORM 

MICROSOFT EXCEL, 

Microsoft 

RUNNERS-UP: 

QUATTRO PRO FOR WINDOWS, 

Borland International 

1-2-3 FOR WINDOWS, 

Lotus Development 

SPREADSHEET-MAC PLATFORM 

MICROSOFT EXCEL, 

Microsoft 

RUNNERS-UP: 

1-2-3 FOR MACINTOSH, 

Lotus Development 

WINGZ, 

Informix Software 


UTILITY PACKAGE-PC PLATFORM 

NORTON UTILITIES, 

Symantec 

RUNNERS-UP: 

PC TOOLS DELUXE, 

Central Point Software 

NORTON DESKTOP 
FOR WINDOWS, 

Symantec 

UTILITY PACKAGE-MACINTOSH 

NORTON UTILITIES MAC, 

Symantec 

RUNNERS-UP: 

MAC TOOLS DELUXE, 

Central Point Software 

SUM II, 

Symantec 

BEST SERVICE-HARDWARE 

Gateway 2000 

RUNNERS-UP: 

IBM 

Hewlett-Packard 

BEST SERVICE-SOFTWARE 

Microsoft 


Microsoft 


PROGRAMMING LANGUAGE- 
PC PLATFORM 

BORLAND C++, 

Borland International 

RUNNERS-UP: 

VISUAL BASIC, 

Microsoft 

VISUAL C++, 

Microsoft 


PROGRAMMING LANGUAGE- 
MACINTOSH 

SYMANTEC C++, 

Symantec 

RUNNERS-UP: 

HYPERCARD, 

Apple Computer 

THINK C, 

Symantec 


PROJECT MANAGEMENT—ALL 
PLATFORMS 

MICROSOFT PROJECT 
FOR WINDOWS, 

Microsoft 



RUNNERS-UP: 
WordPerfect 
Borland International 


Borland C++ J./ 


Lotus Freelance Graphics 



Microsoft Excel 5.0 for Windows 





Microsoft Mail 


TO KVXE JUNE 1994 






































































































































When protecting your software against piracy and 
unautiiorized use, make sure that your protection 
system has all the following qualities: 


A GOOD HARDWARE KEY 



Hardware-based software protection systems are now the 
standard worldwi^. However, not ail keys are the 
same. A good key should have all the following 
features; 

1/ Compatibility and transparent. The key 
should work without any problem on your 
Qistomers' computers. The user should be 
able to forget the key after connecting it. 

Unbreakable electronics. A customized ASIC 
(Application Specific integrated Circuit) component 
integrated into the key to prevent reverse engineering and make cracking 
the hardware virtually impossible. 


•/ A unique and inaccessible developer’s code burnt into the ASIC, This 


code should never be held in tlie key's memory; where it can be read and 
altered. 

l/ A Read/Write Memory inside die key should be 
available. The memory should be writiile in die 
field, on any PC, without any special programming 
equipment, 

l/ Very low power consumption, enabling the 
key to work even under the most adverse power 
conditions, on PCs and laptops, with or with¬ 
out a printer, 

POWERFUL SOFTWARE 

1/ A linkable Protection Module widi which calls can k made to 
the key from any point in the protected program. 

1/ An “Envelope" encryption program. Such programsenhancesecnrity 
while making it possible to piotect a scjftwaie application even witliouL its 
source code. 

1/ Sophisticated antidebugging and encryption mechanisms. 




HASP*- The Professional Software 
Protection System 



Mad lASP - Tlie Profcssio[ja3 Soflwans Protection System for tite Macfnitjsh 


HASP® OFFERS YOU 
ALL THESE FEATURES 
AND MORES 

HASP was designed by a learn of computer ex- 
Iierts, professional cryptologists, and electrical 
engineers. As a result, HASP keys are supported 
by what is probably the best software in the mar¬ 
ket, and the HASP system has worked on every' 
computer it has been tried on, in addition to all 
the features mentioned above, HASP provides: 

1/ A Full Audiorizalion System for protecting 
dozens of programs using only one key. 

•/ A Pattern Code Security System (PCS) which 
enables parallel processing of multiple calls by 
tlie Linkable Protection Module. 

•/ A Virus Detection option that can be in¬ 
corporated in die protected program to check 
whetlier it has been infected by a vims. 

1/ Several HASP keys can be connected one 
behind the other Small physical size ensures 
maximum convenience for your customers, 

NETHASP- THE ULTIMATE 
SOFTWARE PROTECTION 
FOR NETWORKS 

1/ Only one NetHASP key is needed to run a 
protected program from any station in a network. 
NetHASP provides full support for protecting DOS 
and WINDOWS software under network 
environments, including Novel! dedicated & 
non-dedicated servers, Lan Manager, Lantastic, 
Banyan, DLink, and NETBIOS based LANs. 


LISTEN TO THE EXPERTSi 

In ati tile products we tested, except the HASP, 
we could see through tlie encrypting and 
questioning procedures... and crack them, 

CT Magazine (Germany) 
MemoHASP: ...of all the protection devices test¬ 
ed is without any doubl the one which combities 
tlie bast features. 

FCompatiblc (Spain) 

Trying to crack a program... that wtis protected 
utilizing all of HASP’S features - is like search¬ 
ing for tlie Holy Grail. 

Micro Systems (France) 
PC dongles... come with varying claims as to 
their transparency. The majority suffer from 
problems when a printer is connected,,, the 
DESkey and HASP-3 are not affected... 

Program Now (Britain) 
Of all keys tested, HASP is the most ambitious 
one... tlie quality of HASP miinufacturing seems 
excellent 

PC Compatible (France) 

An easy to use software protection s>^tem for 
the Macintosh, which ensures an effective 
defense against s^)ftware piracy... 

Life Is difficult for pirates... MacHASP is an 
optimal protection metliod, for die 
programmers... and for die users... 

Bit Magazine (Italy) 


OPERATING 

ENVIRONMENTS 

PC; DOS, Windows, Windows-N^f, Win 32 s, 
03 / 2 , SCO Unix, SCO Xenix, 
Interactive Unix, AIX, Autocad, 

DOS Extenders, LANs 
MAC: MAC, PowerMAC (ADB port) 

NEC; DOS, Windows 
AMIGA 

AND THE BOTTOM LINE: 

We offer some of the most competitive prices 
in the market. Since 1984 , HASP has enabled 
thousands of software producers in more 
than 60 countries, includiiig several Fortune 
500 companies, to protect their software. 

Can now for your HASP evaluation kit. 


ALADDIN 


The ProfessionaVs Choice 

Norlti Aladdin Software Security Inc 

America 11 k ELcnpii^ Slate Bui Idlng 

350 Fiftli Avenue, Suite 72D4 
NcwVork,NY10118, USA 

Td; 

212-564 567S 
Fax: 21^5643377 

Internationa I Ateddin KnowEedge Systems Ltd. 
Office 1S Beit Owed St, TeJ Aviv, Israel 

P.O.Boj(lll4lJdA¥lv6ll]0 
Td; 972-3-5375795 
Faxr 972-3-5375796 
Ap|jld.iiik: AI^UIDJN.KNO^F 
Francs Aladdin Franca 5A 

Tel: 3314^859835 
Faj<: 33 Ml 219056 


member of 




lajnawith 

NetV\^ 

HMl 



■ Australia ConJab 3 8985685 ■ Belgluni Akkemaaos 3 23^,38836 ■ IJacch ATIA.S 2 766085 ■ Chile Miarilogica 2 222 1388 

■ Denmark SC MeUlc 42 ftCW200 ■ Finland ID^Sy.sirtns 0 870 3520 ■ Geroiaiiy CSS 201 7498640 ■ Greece Unlbnim I 685632ff 

■ Holland .Akkerniaiw 45 241444 ■ Italy Fanner Dao 2 26147380 ■ Japan Athena, 3 58 213284 ■ ^rca Dae-A 2 848 4481 

■ New Zealand Tnimlng , 4 5666014 ■ PoUnd Systhenu 6l 475{)65 ■ Phrtugal KuLurtnatica 1 4116269 ■ South Africa D Le Ruux, 11 886 4704 

■ .Spain PC lurdwaie, 3 4493193 ■ Switzerland Opag 6l 7112245 ■ Taiwaii Teco 2-555 9676 ■ Tiirfcqf Mikrobeta 4^77504 

Circle 63 on Inquiry Card. 


C Aladdin Knowts^ Systems Ltd. 19SS-1994 (4m 







COMPANY IKfORMATION 


AC I US. Jnc. 

20883 Sie\/i&n£ Creek BEwJ. 
Cupertino. CA 95014 
[800] 3840010 
(408) 252-4444 
fax: (408) 252-7765 
Circle lOSO an tn^uiiy Card. 

Adobe Systems, I no. 

P.O. Box 7900 
1585 CharEeston Rd. 

Mountain View, CA 94039 
(800) 833^687 
(415) 961-1400 
fax: [415] 961-3769 
Circle 1^1 eii Inquiry Card. 

Aldus Corp^ 

411 First Ave. S 
Seattle. WA 98104 
(800) 333-2538 
[206] 622-5500 
fax; (206) 343r3360 
Circle 1062 on Inquiry Card. 

American Small Business 
Computers, Inc. 

1 American Way 
Fryer. OK 74361 
(918) 8254844 
fax: (918) 8256359 

Circle 10^ on Inquiry Catd. 

Apple Computer, Inc. 

1 Infinite Loop 
Cupertino. CA 95014 
(800) 776-2333 
(40S) 996-1010 
fax: (408) 996^^275 
Circle 10&4 on Inquiry Card. 

Artisoft, Inc. 

2202 North Forbes Blvd. 

Tucson, AZ 85745 
(800) 8459726 

(602) 670-7100 
fax: (602) 6757101 
Circle 1065 on trHfuiry Card. 

Ashlar, Inc, 

1290 Oakmead Pkwy,, 

Suite 218 

Sunnyvale. CA 94086 
[800) 877-2745 
(408) 7451800 
fax: (408) 7450749 

Circle 10^ on Inquiry Card. 

ATI Technologies, Inc. 

33 Commerce Valley Dr. E 
Tfiornhilt. Ontario. Canada L3T 7ISI6 
(905) 882-2600 
fax: (905) SS2-2620 

Circle 1067 on Inquiry Card. 

Autodesk, Inc. 

2320 Marinship Way 
Sausallto, CA 94965 
[415) 332-2344 
fax: (415) 331-8093 

Circle 1068 on Inquiry Cartl, 

Blyih Software, Inc. 

989 East Hillsdale Blvd.. 

Suite 400 

Foster City. CA 94404 
(800) 3466647 
(415) 571-0222 
fax: (415) 571-1132 

Circle 106S on Inquiry Card. 

Borland International, Inc. 

100 Borland Way 
Scotts Valley. CA 95066 
(800) 682-9299 
(408) 431-1000 
fax: (408) 431-4122 
Circle 1070 on Inquiry Card. 

Central Poirtt Software, Inc. 

15220 Northwest Greenbrier Pkwy.. 
Suite 150 

Beawerton. OR 97006 
(800) 964^896 

[603) 6958088 
fax: (503) 695S083 

Circle 1071 on Inquiry Card. 


C£ Software, Inc. 

P.O. Box 65580 
1801 Industrial Crr. 

Oes Moines. fA 50265 
(800) 5257638 

(515) 221-1801 
fax: [515) 221-1806 
Circle 1072 on Inquiry Card. 

Clarfs Corp. 

P.O. Box 58168 
5201 Patrick Henry Dr. 

Santa Clara. CA 95052 
[800) 544-8554 
[408) 987-7000 
fax: (408) 987-7460 
Circle 1673 on Inquiry Card. 

Computer Associates 
IritenratianaJ, Inc- 

1 Computer Associates Plaza 
tslartdfa. NY 11788 
(800) 225-5224 

(516) 342-5224 
fax: (516) 342-5734 
Circle 1074 on Inquiry Card. 

Corel Corp. 

1600 Carling Ave. 

The Corel Building 

Ottawa. Ontario, Canada KtZ 8R7 

(800) 772-6735 

(613) 7288200 

fax: [613) 728-9790 

Circle 1131 on Inquiry Card. 

Diamond Computer Systems, 

1130 East Arques Ave. 

Sunnyvale. CA 94086 
(40S) 736-2000 
fax: (408) 730-5750 
Cirde 1132 on Inquiry Card. 

Frame Technology Corp. 

1010 Rincon Cir. 

San Jose, CA 95131 
(800) S43r7263 
(408) 43^3311 
fax; (408) 433-1928 
Circle 1133 on Inquiry Card. 

Gateway 2000, Inc. 

610 Gateway Dr. 

P.O. Box 2000 

North SioiiX City, SD 57049 

(800) 846^2000 

(605) 232-2000 

fax: (605) 232-2023 

Circle 1134 on Inquiry Card. 

Hewlett-l^ackanl Co. 

3000 Hanover St. 

Palo Aito, CA 94304 
(SOO) 7520900 
(415) 857-1501 
fax: (800) 333^1917 
Circin 1135 on Inquiry Card. 

IBM Corp. 

Old Orchard Rd. 

Armonk, IMY 10504 
(800) 426-3333 
(914) 765-1900 

Circle 1136 dr Inquiry Card. 

Informix Software, inc. 

4100 Bohannon Dr. 

Menlo Park. CA 94025 
(8Q0) 331-1763 
(415) 9206300 
fax: [415) 9260593 
Circle 1137 on Inquiry Card, 

Intel Gofp. 

P.O. Box 58119 

22QQ Mlission College B1vd. 

Santa Clara, CA 95052 
(800) 628-8686 
(408) 7658OS0 
Circle 1138 on Inquiry Card. 

Intergraph Corp. 

Huntsville. AL 35894 
(SOO) 345^4856 
(205) 730-2000 
fax: (205) 730-2108 
Cinde ll3b on Inquiry Card. 


Interleaf, Inc. 

9 Hillside Ave, 

Prospect place 
Waltham, MA 02154 
(617) 29a0710 
fax: (617) 2904943 
Circle 1140 on Inquiry Caid. 

Island Graptitcs Corp. 

4000 Civic Center Dr, 

San Rafael, CA 94903 
(800) 2554499 
(415) 491-1000 
fax: [415) 491-0402 
Circle 1141 on Inquiry Card. 

Lotus Development Corp- 

55 Cambridge Pkwy, 
Cambridge. MA 02142 
(800) 343^5414 
(617) 577^500 
fax: (617) 6906060 
Cirdu 1142 on Inquiry Card. 

Microsoft Corp. 

1 Microsoft Way 
Redmond, WA 98052 
(SOO) 426-9400 
(206) 882-8080 
fax: [206) 936-7329 
Cirete 11^ on inquiry Card. 

Motorola, Inc. 

2900 South Diablo Way 
Tempe, AZ 85282 
[800) 759-1107 
(602) 438-3000 

Circle 1144 en Inquiry Card. 

NEC Technologies, Ine. 

1414 Massachusetts Ave. 
Boxborougjhp MA 01719 

(800) 6324636 
(508) immoQ 
fax: (508) 2646673 
Circle 1I4S on Inquiry Card. 

Novel t, liK. 

122 East 1700 South 
Provo, UT 84606 
[SOO) 453-1267 

[801) 429-7000 
fax: (801) 429-5155 
Circle 1389 on Inquiry Card. 

Grade Corp. 

500 Oracle Pkwy. 

Redwood Shores. CA 94065 
(800) 562 0720 
(415) 506-7000 
fax: (415) 506-72(X3 
CirtHe 1399 on Inquiry Card. 

Polaris Software, Inc. 

15175 Innovation Dr. 

San Diego, CA 92128 
(800) 338-5943 
(619) 592-7400 
fax: (619) 592-7430 
Circle 1391 on Inquiry Card, 

Pi^tlcel Peripherals, Inc. 

375 Conejo Ridge Ave. 
Thousand Oaks^ CA 91361 
(800) 4424774 
(805) 4974774 
fax: (805) 374-7200 
Circle 1392 an Inquiry Card. 

Prometheus Prodijcts, Inc. 

9524 Southwest Tualatin 
Sherwood Rd. 

Tualatin, OR 97062 
[800) 477-3473 
[503) 692-9600 
fax: (503) 6911101 
CinHe 1393 eu Inquiry Card. 

Quark, Inc. 

1800 Grant St. 

Denver. CO 80203 
(SOO) 788.7835 
(303) 894-8888 
fax: (303) 894-3399 
Circle 13S4 on Inquiry Card. 


Inc. 


Radrue, Inc. 

1710 Fortune Dr. 

San Jose. CA 95131 
(800) 227-2795 
[408) 434-1010 
fax: (408) 954-1927 
Cirole 1395 m Inquiry Card, 

RasterOps Corp. 

2500 Walsh Ave. 

Santa Clara, CA 95051 
(800) 729-2656 
(408) 562-4200 
fax: [408) 562-4033 
Circle 13M on Inquiry Card. 

Sotftware Publishing Corp. 

3165 Klfer Rd. 

Santa Clara. CA 95056 
[SOO) 336-8360 
(408) 986-8000 
fax: (408) 980-0729 
Circle 1397 ihi Inquiry Card. 

Sun MIcroeyetems, Ine. 

2550 Garcia Ave. 

Mountain View, CA 94043 
(800) 786-0404 
(415) 960-1300 
fax: (408) 942-0218 
Circle 1398 an Inquiry Card. 

SuperMac Technology, Inc. 

215 Moffett Park Dr. 
Sunnyvale, CA 94089 
tSOO) 334^3005 
(408) 541-6100 
fax: (408) 541-6150 
Circle 1399 dr Inquiry Curd. 

Sybase, Inc. 

6475 Christia Ave, 

Emeryville, CA 94605 
[800) 879^2273 
(510) 922-3500 
fax: (510) 658-9441 
Circle 1400 on Inquiry Card. 

Symantec Corp. 

10201 Toite Ave. 

Cupertino, CA 95014 
(800) 441-7234 
(408) 253-9600 
fax: (503) 334-7400 
Circle 1401 on InquifyCard. 

Texas Instruments, Inc. 

P.O. Box 655474 
Dallas, TX 75265 
(SCO) 848^3927 
(512) 794-5970 
fax: [512) 250-7329 
Circle 1462 on Inquiry Card. 

U.5. RotKitics, Inc. 

8100 North McCormLck Blvd. 
Skokie , IL 60076 
(800) 342-5877 
(70S) 982-5010 
fax; [708} 982-5235 
Circle 1403 on Inquiry Card. 

ViewSonic, Inc. 

20460 East Business Pkwy. 
Walnut. CA 91789 

(800) 888-8583 
[909) 869-7976 
fax: [909) 468-3756 
Circle 14C4 on Inquiry Card. 

Western Digital Corp. 

8105 Irvine Center Dr. 

Irvine. CA 92718 
(SOO) 832-4778 
(714) 932-5000 
fax: (714) 932-6498 
Circle 1405 on Inquiry Card. 

WordPerfect Corp. 

1555 North Technology Way 
Orem. UT 84057 
(SOO) 451-5151 

(801) 225-5000 
fax: (801) 228-5077 
Circle 1406 on Inquiry Card. 
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’$ Pentium Architecture 
Ve Set Me Straight”, 


^Iflanfy had a Gateway! ^ —the anguished mefiil 
T- cry of a con-Galeway user. The lesson: Don’t leave the success 
^ of landmark projects to an archaic system. Get a Gateway 
f 2000® PC and you’ll have the latest technology in a high-quality 

I 

{ PC, built to stand the tests of time. You get straightforward 
service and support from Gateway’s knowledgeable employees. 
And best of all... no regrets coming back to haunt you! 

Gateway's Snperstroctures 

Look at it from this angle. You just gotta have the most 
pow erful PC architecture available today, right? But there’s no 
way you want to pay skyscraper prices, true? Your solution? 
Gateway 2000’s P5 systems! These Pentiom™-based machines 
are designed to give you all-around monumental performance — 
they’re some of the fastest PCs you can find today! Capice? 

Based on Inte)®’s Pentium processor, all P5 models include a 
PCI local bus and an enhanced PCl/IDE controller allowing your 
hard drive to transfer data up to twice as fast as non-enhanced 
IDE systems. Gateway’s P5-60 and P5-66 models, and our three 
power-packed 90MHz models {starting at jmt $2,995), give you 
a value that towers over the competition! 

Gateway’s P5-90 machines use Intel’s super 90MHz 
processor for foundation-shaking power. You get a rare 
combination of colossal power and performance, and a great 
price. Ah, magnifico! Just look at these features: performance- 
boosting 540MB hard drives, SMB or 16MB RAM, double-speed 
CD-ROMs, high-end graphics controllers and your choice of 
application software. Two 90MHz systems also include i6-bit 
sound cards and Yamaha speakers. Go ahead and compare. 

YouTI see that these value-packed PCs stand unmatched. 

Get all the tools to create lasting impressions with any 
Gateway P5 system. Mama mia — starting from only 
$2,495, our Pentium values are out of this world! 


...Bonanno Pisano, engineer, 1174 

Classic Attractions 

Our 486 PCI machines are Gateway 2000 classics built 
on a solid foundation of performance and value. Our new 
lOOMHz DX4 machine, priced at $2,495, is based on the 
fastest 486 processor available! With the same PCI local bus 
as in our P5 line, all 486 PCIs will give you a great power 
boost. They include SMB RAM, 540MB hard drive and a 
double-speed CD-ROM drive. These 33MHz, 66MHz and 
lOOMHz systems are aU upgradable to Pentium technology so 
you can expand in the fiiture. 

Portable Sidekick 
Special Offer! 

A perfect sidekick for your Gateway desktop system is 
the HandBook® 486 portable PC. It's just like having an 
extension to your desktop system! Call about our special 
desktopTlandBook combo today, available only at the time of 
desktop purchase. Having all the information you rely on, 
everywhere you go, has never been so easy. 

Gateway's P5-9Q and P5-9Q Tower systems rise above the competUionf 
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“A Gateway Portable 
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Heading out on another worldly expedition? Whether it’s 
transcontinental or transatlantic, a Gateway portable PC puts you at the 
controls, steers you in the right direction and sends you flying! 


GATEmv2000 

COLORBOOK™ 


Flying Machines 

How can you go wrong? You can’t! A Gateway 2000® ColorBook is 
what you need tor high-in-the-sky performance. 

A portable PC with the supersonic performance of a desktop is yours 
rh the power-packed DX4-75IVIH.K ColorBook. With a 75MHz 
processor, you'll never want to leave the ground without it. And look, over 
there! No, your eyes aren’t deceiving you that’s a 10.3'inch, dual-scan 
screen, now on three ColorBook models. You won’t find a screen this big, 
this affordable, anywhere else. It blows the competition out of the water! 
ColorBook models are based on the Intel® SL Enhanced 486 DX2 
processor and have the power and memory to 
run all your Windows applications, Weighing in 
:»!. than 5.7 pounds, measuring 1.77- 
inches thin, these portables start at 
,995 and include 120MB or 
250MB hard drive, support 
for simultaneous 
video, built-in 
trackball, 
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two PCMCIA Type II or one Type III slots^ 256 colors 
running in VGA mode, excellent battery life, and a great 
snspend/resume feature. 

You'll know you're headed m the right direction for top¬ 
flight performance when you get a Gateway ColorBook. 

>4 GirEmr2ooo 

VH A N D B 0 0 K® 

TakeFUght! 

It's so lightweight, you'll soar! So 
powerful, youTl be in aw'e! That's the 
HandBook 486 from Gateway 2000. Take 
flight with this compact little PC no matter 
where you go. Taking the world by storm w'ith 
a footprint of just 9,75 inches by 5,9 inches, the 
HandBook 486 weighs in at {are you sitting 
down ?) under three pounds! That's hghter than 
any Intel 486-based portable available today. 

Still up in the air about the combination of 
portability and power? Head this way, because 
the HandBook 486 is a real PC and the only DX2 
subnotebook found on any continenl. No compromises here. 
You’ll get an IDE hard drive with up to BOMB, 
standard 4MB or SMB RAM upgradable to 20MB, 


a backlit VGA screen, 78-key keyboard, EZ Point™ 
integrated pointer, and that terrific suspend/resume feature. 

Whether you're a world traveler or an urban commuter, 
the Gateway 2000 ColorBook and HandBook offer you 


ail the perks you deserve. So don’t pick up 
the phone and go the “wrong way.” Call 
Gateway 2000 straight-away! 
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in the competitive PC arena. You’ll find our honest, hard-working 
employees to be allies, supporting villages and empires alike — 
wherever Gateway 2000® computers are found. Our loyal customers 
have helped us to become a Fortune 500 company, but we’re not 
resting on these laurels, Every Gateway 2000 employee is 
committed to our philosophy of providing customers with a quality 
product at an unbeatable value, along with the best service in the 
land. You have our word on it. 

Service Allies 

As a Gateway 2000 customer, you receive toll-free technical 
support for the life of your system. And with the purchase of a 
Gateway modem you’ll get Triton’s CoSession™ Host at no 
additional charge. CoSession Host, a remote diagnostic software, 







PORTABLES 


■ Weight: 2.94 Lbs. 

■ Dimensions: 9.75” x 5.9" x 1.6" 

■ SL Enhanced Intel * 486 or 
DX2 Processor 

■ 4MB or 8MB RAM 
(expands to 20MB) 

■ 80 to 130MB IDE Hard Drive 

■ 7.9" Backlit VGA Display 

■ NiMH Battery & AC Pack 

■ Suspend/Resume Feature 

■ 1 PCMCIA Type 11 Slot 

■ EZ Point”* Integrated Pointer 

■ 78-Key Keyboard 

■ Parallel, Serial & PS/2® Ports 

■ MS Works for Windows”*3.0 

■ MS-DOS® 6.2, WFW™3.11& 
Serial Transfer Cable 


HA\DBOOK*486 ■ PORTABLE OPTIONS 


HANDBOOK 

486SX^25 

With 25MHz 486SX CPU, 
4MB RAM and 80MB 
Hard Drive 

$1495 

HANDBOOK 

486SX-25 

With 25MHz 486SX CPU. 
4MB RAM and 130MB 
Hard Drive 

$1595 


HANDBOOK DX2-40 

With 40MHz DX2 CPU, SMB RAM. 
130MB Hard Drive. Extra NiMH 
Battery and Leather Carrying Case 

$2295 

HANDBOOK 486SX-2S 

With 25MH2 486SX CPU, SMB 
RAM. 130MB Hard Drive and 
Leather Carrying Case 

$1895 


Peripherals and upgrades available 
only with purchase of a system. 
PCMCIA Cards: 

■ TelcPath^“ 14.400/14,400 fax' 
modem. $249 

■ 9,600/2,400 fa.xymodem. $149 

■ Ethernet adapter. $149 

■ Token Ring adapter. $449 

■ HandBook VGA adapter. $229 
BaUeries: 

■ 2.2Ah NiMH batteries. $89 
Diskette Drive: 

■ HandBook external 1.44MB. $99 
Cases: 

■ CoIorBook $49, HandBook $55 
Extended VIP Warrant}': 

■ We’ll ship a replacement 
within 24 hours during warranty. 
Point of sale only. $100 


COLORBOOK" 


■ Removable 120 to 
250MB IDE Drive 

■ 10.3" or9.4" VGA Dual-Scan 
STN Color Display 

■ NiMH Battery & AC Pack 


■ Integrated Trackball (2 buttons) 

■ 85-Key Keyboard 

■ Parallel, Serial & PS/2 Ports 

■ External VGA Port 

■ MS Works for Windows 3.0 


COLORBOOK PACKS 


Peripherals and upgrades available 
only with purchase of a system. 
Traveler’s Packs: 


■ Weight: Under 5.7 Lbs. 

■ Dimensions: 11.7"x8.5"x 1.77" 

■ SL Enhanced Intel 486, DX2 
or DX4 Processors 

■ 4MB or SMB RAM (expands 
to 8,12 or 20MB) 

■ 3.5" 1.44MB Diskette Drive 


COLORBOOK 486SX-33 

With 33MHz 486SX CPU, 

4MB RAM, 120MB Hard Drive 
and 9.4" LCD 

$1995 


■ Suspend/Resume Feature 

■ 2PCMGATypenor 
1 Type HI Slots 

COLORBOOKDX240 


■ MS-DOS 6.2 & WFW3.il 

COLORBOOK DX2-50 


■ Case, extra battery & PCMCIA 
9,600/2,400 faxy’modem. $279 

■ Case, extra battery & PCMCIA 
TelePath fax/modem. $369 

COLORBOOK DX4^75 

With 75MHz DX4 CPU, SMB RAM 
250MB Hard Drive and 10.3" LCD 

$3495 


With 40MHzDX2 CPU, 

4MB RAM, 250MB Hard Drive 
and 10.3" LCD 


With 50MHz DX2CPU, 

SMB RAM 250MB Hard Drive 
and 10.3" LCD 


$2495 


$2995 


SOFTWARE & EXTRAS I SER 


If a system comes with ‘‘choice of 

application software,” choose one 

of the following packages : 

■ Microsoft Excel for Windows”* 

■ Microsoft Word for Windo;^^”* 

■ Microsoft Word and Bookshelf,* 
CD-ROM Edition 

■ Microsoft PowerPoint for 
Window^** 

■ Microsoft Project for Windows™ 

■ Microsoft Access™ for Windows 

■ Publisher’s Pack (CD-ROM 
only; includes CorcDRAW 3,™ 
ArtShow, MS Publisher 2.0 & 
MS Design Pack) 


■ The Entrepreneur Pack (Works,™ 
Publisher,™ Money™ & games) 

■ Borland Paradox* and Quattro* 
Pro for Windows spreadsheet 

■ Borland Paradox® andC-H- 
(CD-ROMonly) 

With desktop and selected 
portables you also get the 
following software and extras at 
no additional charge: 

■ MS-DOS 6.2 & Windows 
for Workgroups 3.11 

■ CoSession” Host Remote 
Diagnostics (with all modems) 


0 

Primed on Fccycfcd 
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■ QAPlus Diagnostics 

■ Gateway Computer Glossary 

■ Gateway Mouse Pad 
Systems with CD-ROM drives 
also include: 

■ Gateway System CD 

■ On-Line User’s Guide 

■ Gateway Mall On-Line Catalog 


Gateway 2000 ti a 
corporate ^Ktiuora^ 

Glj©Ev\L 
“EtLEAT 



Every Gateway system is backed by: 

■ 30-Day Money-Back Guarantee 

■ One-Year Limited Warranty' 

■ Lifetime Toll-Free Technical 
Support 

■ On-Site Service Available To 
Most Locations For Desktop 
Systems 

■ Lifetime BBS Membership 

■ Fa.xBack Automated Fax Ser\^ice 

Our money-back guarantee does not 
include shipping. On-site service is 
provided at no charge during 
warranty {four technicians 
determine it is necessary. Ifym'd 
like to read our warranty and 
guarantee policies, please call for a 
free copy. 


C19^ Ooteway 2000, Inc. (Jateway 2000, AnyKcy, CrystalScan, lUndBook, Wadt-rod-whilc spot design. 'XTlogo «id “You’vc got a friend in the business” siogao art regiitood trademarks, and ColotBook. 
DnoLinc, Family PC, EZ Poim and TdcPalh arc trademarks of Gateway 2000. Inc The Imcl liiadc Logo, Intel, Ptotuim and Os crOnvc arc tradematis or registered trademarks of Imcl CrxporatiaiL All 
other brands and produci names are tradeimib or rtgtsterd trademarks of tbcirTnpativccompanicv All prices and conUgnratkins me subject lo change wttboot notice or obligation. Pnccs do not ioclndc 
shipping or ipplicaible sales tax. Energy Star compliant systems may not remain within EPA gaiddines if upgraded to a Pentium processor 















also get your choice of one great software bundle from our 
Family PC software bundles. When you choose our 
Microsoft® bundle, you'll get MS Encarta, Golf, Money, and 
Works Multimedia Edition 3.0. 

Encarta gives you the complete text of the 29-voluine 
1992 Funk & Wagnall’s New Encyclopedia. Discover a 
whole new universe with 25,000 articles, 350 music 
segments, over 100 readings by authors, and samples of 
more than 45 languages. 

You can hit the links year-round with Microsoft Golf 
Play the famous Torrey Pines golf course, pick 14 clubs for 
every game, and consult a golf pro. Walk over the lush 
course and hear the swish of your club with photo-realistic 
scenery and real audio. 

Use Microsoft Money to take complete control of your 
finances quickly and easily. You'll always know where your 
money is, and where it’s going with this complete set of 
financial tools. 

These are just a few of the many possibilities of a Family 
PC from Gateway 2000. Call today for more information on 
these incredible systems. 


Our Family PC comeji with a I4-mh color SVGA 
mortitoK lOI-key keyboard, double-speed CD-ROM, sound 
card, speakers, Joystick, fax/tnodem and muliimedia 
software. You choose one softwam option from our 
great Family PC muki-tiik packages. 


The Gateway 2000 Family PC™ 

Listen and watch legendary figures 
make speeches, or play interactive games, 
or get a jump on work from the office — 
all at home! For all ages, every day of the 
year, the Family PC from Gateway 2000 
fits right into your lifestyle with full 
multimedia capabilities including sound, 
pictures, animation and video. 

Priced from $1,495, our Family PCs 
are loaded with everything you need for a 
reference library, entertainment center and 
home office: double-speed CD-ROM 
drive, 340MB hard drive, data/fax modem, 
sound card, speakers, and joystick. You 
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allows Gateway technical support representatives to troubleshoot 
your system on-line. They can also edit configuration files; run 
diagnostics; upload new drivers and files and, in most cases, 
install them for you 

You also get a lifetime Gateway Bulletin Board System 
membership with the purchase of a system and modem. 
This on-line service gives you a convenient way to communicate 
with us or with other users. On-line technical support, customer 
service and sales information are only some of the benefits of 
Gateway’s BBS service. You can also download updated drivers, 
and utilities for your Gateway PC through the BBS. 


Payment Options 

Gateway accepts most major credit cards and C.O.D. terms, 
with net 30-day terms and leasing options available to qualified 


commercial customers. You can also apply for the Gateway 
2000 DuoLine™ MasterCard* Card, issued by 
Dial National Bank. You can make pur¬ 
chases from Gateway and anywhere else 
MasterCard is accepted with two lines of 
credit — one for Gateway purchases and one 
for all other transactions. For Gateway purchases, the card has no 
annual fee and a low variable interest rate of just 12.9% APR. For 
other transactions, you get a variable interest rate of 13.9% APR 
and a low $18 annual fee.* 


*Cash advance fee is $1 pins 2% of the amount of the cash advance, but not less 
than $5 nor more than $10. Financing is available on approved credit with the 
Gateway DuoLine MasterCard, issued by Dial National Bank, Des Moines, Iowa. 
The Annual Percentage Rates shown above are current as of April 1.1994. 


Bonanno, ‘‘Wrong Way " and Julius all portrayed by Gateway 2000 employees. 











INTEGIi4 TED SYSTEMS 


4SX-3r/4DX-33' 


■ InteF 33MH2 486SX or DX CPU 

■ 4MB RAM 

■ 340MB 13ms IDE Hard Drive 

■ Local Bus Grapliics with 1MB 

■ 3.5" Diskette Drive 

■ 14" Color CrystalScan»1024Nl 

■ Mini Desktop Case 

■ 5 16-Bit ISA Slots 

■ 101-Key Keyboard & MS Mouse 

■ MS-DOS* 6.2 &WFW^^ 3.11 

■ MS Works for Windows^3.0 

■ EPA Energy Star Compliant 

4SX-33 $1295 
4DX.33 $1495 


486 PCI SYSTEMS 


4SX-3rFAMILY PC^ 


■ Intel 33MHz 486SX CPU 

■ 4MB RAM 

■ 340MB 13ms IDE Hard Drive 

■ Local Bus Graphics with 1MB 

■ Double-Speed CD-ROM, 16-Bit 
Sound Card & Speakers 

■ 2400/9600 Data/Fax Modem 

■ 3.5" Diskette Drive 

■ 14" Color SVGA Monitor 

■ Mini Desktop Case 

■ 516-BilISASlots 

■ 101-Key Keyboard, MS Mouse & 
Joystick 

■ MS-DOS 6.2 &WFW 3.11 

■ Choice of Family PC Software 

■ EPA Energy Star Compliant 

$1495 


4DX2-66'FAMILY PC 


■ Intel 66MHz 486DX2 CPU 

■ 8MB RAM, 128KB Cache 

■ 340MB 13ms IDE Hard Drive 

■ Local Bus Graphics with 1MB 

■ Double-Speed CD-ROM, 16-Bit 
Sound Card & Speakers 

■ 2400/%00 Data/Fax Modem 

■ 3.5" Diskette Drive 

■ 14" Color SVGA Monitor 

■ Mini Desktop Case 

■ 5 16-Bit ISA Slots 

■ 101-Key Keyboard, MS Mouse & 
Joystick 

■ MS-DOS 6.2 &WFW 3.11 

■ Choice of Family PC Software 

■ EPA Enci^ Star Compliant 

$1995 


PORTABLE SIDEKICK 


SPECIAL OFFER! 

Take advantage of our special offer 
on any HandBook* 486 portable 
PC when you buy a Gateway 2000 
desktop system. Call your Gateway 
sales representative today for 
information on this Portable 
Sidekick offer! 

(Offer available only at time of 
desktop system purchase.) 


PENTIUM SYSTEMS 


P4D-33' 


■ Intel 33MH2 486DX CPU 

■ SMB RAM, 128KB Cache 

■ 540MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with I MB 

■ Double-Speed CD-ROM 

■ 3.5” Diskette Drive 

■ 14" Color CrystalScanl024NI 

■ Desktop Case 

■ 4ISA,2PCI&1 PCl/ISA Slots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.11 

■ MS Works Multimedia Edition 3.0 

■ EPA Energy Star Compliant 

$1995 


P4D-66' 


■ Intel 66MHz 486DX2 CPU 

■ SMB RAM, 128KB Cache 

■ 540MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 1 MB 

■ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Color CryslalScan Monitor 

■ Desktop Case 

■ 5 ISA. 2 PCI & PCI/ISA Slots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3. II 

■ Choice of Application Software 

■ EPA Energy Star Compliant 

$2295 


P4D-I00 


■ Intel 100MHz486DX4 CPU 

■ 8MB RAM, 128KB Cache 

■ 540MB 13m8 IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PC’I Local Bus Graphics with 1 MB 

■ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ Desktop Case 

■ 4ISA.2PCI&lPCI/lSASlots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS6.2&WF>\'3.ll 

■ Choice of Application Software 

■ EPA Energy Star Compliant 

$2495 


P5-60 


m Intel 60MHz Pentium^^ CPU 

■ SMB RAM, 256KB Cache 

■ 540MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with I MB 

■ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ Desktop Case 

■ 4 ISA, 2 PCI & I PCl/ISA Slots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.11 

■ CTioice of Application Software 

$2495 


PENTIUM SYSTEMS 


PS-66 


■ Intel 66MHz Pentium CPU 

■ SMB RAM, 256KB Cache 

■ 540MB I3ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 2MB 

■ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ DesklopCase 

■ 4 ISA, 2 PCI & I PCI/ISA Slots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.11 

■ Choice of Application Softwm 

$2795 



* Intel Verified: for the Pentium™ 
OverDrive^^ Processor 


P5-90 BEST BUY 


■ Intel 90MHz Pentium CPU 

■ SMB RAM, 256KB Cache 

■ 540MB I3ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ PCI Local Bus Graphics with 2MB 

■ Double-Speed CD-ROM 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ Desktop Case 

■ 4ISA,2PCI&1PCI/1SA Slots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.11 

■ Choice of Application Software 

$2995 


P5-90 


■ Intel 90MHz Pentium CPU 

■ I6MB RAM, 256KB Cache 

■ 540MB I3ms IDE Hard Drive 

■ PCI Enhanced IDE Interlace 

■ High-Performance PCI Local Bus 
Graphics with 2MB VRAM 

■ Double-Speed CD-ROM 

■ 16-Bil Sound Blaster-Compatible 
Sound Card & Yamaha Speakers 

■ 3.5" Diskette Drive 

■ 15" Color CrystalScan Monitor 

■ Desktop Case 

■ 4 ISA. 2 PCI &1 PCI/ISA Slots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.11 

■ Choice of Application Software 

$3495 


P5-90 TOWER 


■ Intel 90MHz Pentium CPU 

■ 16MB RAM. 256KB Cache 

■ 540MB 13ms IDE Hard Drive 

■ PCI Enhanced IDE Interface 

■ High-Performance PCI Local Bus 
Graphics with 2MB VRAM 

■ Double-Speed CD-ROM 

■ 16-Bit Sound Blaster-Compatible 
Sound Card & Yamaha Speakers 

■ 3.5" Diskette Drive 

■ 17" Color CrystalScan 1776LE 

■ Tower Case 

■ 4 ISA, 2 PCI & 1 PCl/ISA Slots 

■ AnyKey Keyboard & MS Mouse 

■ MS-DOS 6.2 &WFW 3.11 

■ Choice of Application Software 


$3995 
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610 Gateway Drive • N. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 
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History-Making Extras! 


Call the Gateway 2000® special component add-ons division 
at 800-846-2080 for our complete line of extras for Gateway 
customers. You'll get an unmistakable value on peripliertds 
listed below, sold only with the purchase of a system. 

iM nil inert it! 

MttltimedUi Kit 

Here’s everything you need to add multimedia to a Gateway PC 
that has a CD-ROM drive: 

■ Gateway 2000 16-bit CD-quality sound card, compatible 
with Sound Blaster™ cards, with MlDI/game port, mic in, 
stereo line in/out 

■ 2 Labtec* CS-180 speakers 

■ Micrn.soft®' Encarta Multimedia Encyclopedia 

■ Corel Professional Photos CD Sampler 
$132 (with system purchase) 

Get the multimedia kit with a CD-ROM for $299 (with system 
purchase). 

Yamaha* YST-M10 Multimedia Speakers 

The small speakers that sound big and come with a tiny price! 

This free-standing, self-powered speaker set is a great value. 

$75 

Altec Lansing ACS-300 Multimedia Speakers 

Get superior stereo sound with these top-rated Altec Lansing 

ACS-300 speakers with separate powered subwoofer. $219 

ConurMinicautHis c.; Storage 

TeiePatiril Fax/Modem 

Internal fax/modem, 14,400bps modem, V.32bis, with 
14,400bps fax capability'. Package includes data and fax 
communication software, CoSession™ Host remote diagnostics, 
plus a CompuServe* trial membership. $129 

Colorado Memory Systems^ TBU 
250MB internal automatic tape backup unit copies up to 
9.5MB per minute. Conies with MS Windows™ and DOS* 
software, one tape and cable. $149 


Nftworkino 

Intel EikerExpress'*' 

A16-bit Ethernet adapter ftom a world leader in networking. 
$105 Twisted Pair or BNC 

Ethernet Adapter from iCowi® 

Manufactured by 3Com for Gateway. 

$105 Twisted Pair $125 BNC 

Token Ring 

IBM® 16-bit ISA Token Ring card. $429 

CrystalScari* 17-Inch Monitor 

Non-interlaced color monitor with intelligent multiscanning 

analog color display capable of ultra-high resolution up to 

1280 X 1024 in non-interlaced mode and .26mm dot pitch. 

Upgrade from a 14-inch monitor $395 

Upgrade from a 15-inch monitor $335 

(Prices good only for upgrades at the time of system purchase.) 

S'lTiuv'rs 

HP* DeskJet 520 Inkjet Printer 
Get a great price on HP's inkjet printer with 600 x 300 dpi; 
sharp, professional-quality docmnents; six built-in typefaces 
and 14 TrueType scalable fonts for Windows. $299 

HP DeskJet S60C Inkjet Printer 
Affordable black-and-color printing. You get advanced color 
printing with built-in ColorSmart technology. 600 x 300 dpi 
and six built-in typefaces. $599 

Epson ActionLaser 1500 Laser Printer 
The ActionLaser delivers professional-qualiiy printouts. East 
six-page per minute speed, 14 resident fonts, 300 x 300dpt, and 
1MB memory expandable to 5MB, Parallel cable included. 

$669 
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It’s hard to accept the argument that the 
Intel 80x86 architecture or its underlying 
CISC technology is staggering on the brink 
of extinction. On the contrary, the next 
few years will see the broadest 
proliferation of the architecture since the 
8086’s debut in 1978. 

TOM R. HALFHILL 



A pple is promoting its new Power Macs with charts that show 
CISC microprocessors sputtering out of gas while RISC 
chips like the PowerPC race up a steep curve toward superior 
performance. Actually, the leading CISC architecture—Intel’s venera¬ 
ble 80x86—is on the verge of the greatest burst of evolution in its 16- 
year history. Over the next year, radical new designs from Intel and 
others will push the 80x86 to new heights of performance while chal¬ 
lenging some popular assumptions about the differences between RISC 
and CISC. 

At the same time, though, Intel will find its position as the leader in 
80x86 technology increasingly under siege. Not that anyone will mount 
a serious threat to Intel’s overwhelming market dominance; market- 
research firm Dataquest (San Jose, CA) estimates that Intel commands 
74 percent of the worldwide microprocessor market, compared to a 
meager 8 percent for its nearest competitor Motorola. But until now, In¬ 
tel alone has defined what is state of the art for an 80x86 microproces¬ 
sor, and it has enjoyed a formidable technological lead of 12 to 24 
months over its rivals. 

That will begin to change this year, when competitors such as AMD 
(Sunnyvale, CA), Cyrix (Richardson, TX), and NexGen (Milpitas, CA) 
introduce new 80x86 processors that differ significantly from Intel’s 
chips. These original, highly optimized designs promise to deliver bet¬ 
ter performance than Intel’s Pentiums, while maintaining full compat¬ 
ibility with DOS and Windows software. In respionse, Intel is acceler¬ 
ating the development process and has separate teams of engineers 
working on the next two generations of its 80x86 simultaneously. 

Then there are the wild cards. The 80x86 market is .so lucrative— 
Intel is expected to sell more than 30 million 486 and Pentium chips this 
year—that it could attract even more competition from parties cur¬ 
rently uncommitted. Texas Instruments (Dallas, TX), SGS-Thomson 
Microelectronics (Saint Genis, France), and IBM Microelectronics 
(Hopewell Junction, NY) make 486-compatible chips and have the ex¬ 
pertise to produce fifth-generation processors but are coy about their fu¬ 
ture plans. While IBM is focused on making the PowerPC an 80x86 
killer, it is also experimenting with the most exotic variant of the 80x86 
yet conceived: a PowerPC with accelerated 80x86 emulation hard¬ 
wired in silicon. 

Although RISC chips like the PowerPC offer an approximate 2-to-l 
price/performance advantage over the 80x86, that margin is not nearly 
as wide by the time the chips are packaged into finished systems. And 
it may not be enough to alter the path of an inertial PC market that his¬ 
torically values software compatibility and .safe choices over raw speed 
and other factors. 

For users, these trends have many implications—some good, some bad. 
On the positive side, you will enjoy many more options. Right now, 
however, your only choice is an Intel Pentium. Soon you’ll be able to 
choose from a wide variety of PCs with comparable chips from AMD, 
Cyrix, and NexGen—the K5, Ml, and Nx586. respectively. The extra 
competition is sure to force prices downward, and system vendors will 
welcome alternative sources of supply. Users who buy a 486 will bene¬ 
fit, too, as those prices drop under pressure from the higher-end chips. 

TTiere will also be more variety as the chip companies scramble to dif¬ 
ferentiate their products. New 486 and 586 processors are appearing in 
a wider range of clock speeds than ever before, making it easier to 
match the power of a system to your application and the price to your 
pocketbook. Different levels of CPU integration will offer still more op¬ 
tions. NexGen’s Nx586, for example, is really a 586SX because the FPU 
is an optional coprocessor. Users who don’t need maximum floating¬ 
point {jerformance can save about $150. 

The flip side is that more options mean more decisions, and some of 
those decisions will be more difficult to make. Already, some users 
have trouble understanding why a 25-MHz 486 is faster than a 33- 
MHz 386. In the near future, the diverging internal designs of 80x86 
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NexGen Nx586 Straddles the RISC/CISC Divide 


I 


I 


BOB RYAN 

F irst and foremost, the NcxGcn Nx586 
is an 80x86 architecture processor: 
thus, it supports all 80x86 instructions and 
programmer-visible registers. Programs run 
on the Nx586 behave just as they do on an 
Intel 80x86 processor such as the 486 or 
the Pentium. 

Whai differentiates the Nx586 is its mi¬ 
croarchitecture. The instructions that arc 
fetched from memory arc standard 80x86 
instructions, but the instructions executed 
in the processing pipelines are RISC-like 
translations of the CISC 80x86 instructions. 
NexGen calls them RISC86 instructions 
and uses them to give the Nx586 Pentium- 
class peiformance. 

Every processor designer must weigh dif¬ 
ferent trade-offs in deciding what functions 
to incorporate on-chip. NexGen’s decisions 
regarding Nx586 differ significantly from 
Inters decisions wiih the Pentium.The 
Nx586 contains three independent execu¬ 
tion units—two integer and one address 
unit—but it does not contain an FPU. Nex¬ 
Gen notes that everyone—including Intel— 
acknowledges that almost all 
80x86 code is integer. Thus, 

NexGen devoted space on the 
die for split instruction and 
data caches that are twice as 
big as the Pentium’s and for 
an integrated level 2 (or L2) 
cache controller, rather than 
for an FPU. The Nx587—a 
companion to the Nx586— 
provides hardware floating¬ 
point support on a separate 
chip. 

The 32 KB of cache mem¬ 
ory on-chip is divided into a 
16-KB instruction cache and 
a 16-KB data cache. Both 
caches are four-way set-asso¬ 
ciative. In addition, the L2 
cache controller supports a 
four-way organization. This 
relatively high level of set- 
associativity results in a high¬ 
er hit rate on cache accesses. 

Unlike the primary caches, 
the secondary cache is uni¬ 
fied. 

The L2 cache controller 
communicates with the off- 
chip L2 cache via a dedicated 
L2 bus. This eliminates con¬ 


flicts with the external address and data 
buses. ITie L2 cache is writeback, while the 
LI caches are write-through. The write- 
through organization of the primary caches 
lets accesses to the primary and secondar>' 
caches occur in parallel. In the event of a 
miss in a primar>' cache, much of the sec¬ 
ondary cache access has already completed 
in parallel. 

Supporting an external bus, a separate 
L2 cache interface, and a dedicated FPU 
interface means that the Nx586 isn’t pin- 
compatible with the Pentium. In fact, it 
requires a far bigger package—463 pins 
versus 296 for tlie P54C Pentium. In addi¬ 
tion, the Nx586’s external bus is incom¬ 
patible with that of the Pentium and 486. 
The Nx586 requires dedicated logic to in¬ 
terface with standard AT systems logic. 
NexGen currently supplies a chip to sup¬ 
port VL-Bus, with PCI (Peripheral Com¬ 
ponent Interconnect) support due later this 
year. 

CISC into RISC 

During processing, the Nx586 fetches CISC 
instructions from the instruction cache and 


stores them in its prefetch buffer. The buffer 
is divided into three parts, letting ilie Nx586 
manage three different instruction streams at 
once. This helps keep the execution pipe¬ 
lines filled when the processor is execut¬ 
ing instructions speculatively. 

From prefetch, instructions move into 
the decoder/scheduler, where for every 
cycle, one CISC instruction is translated 
into one or more RISC86 instructions. Un¬ 
like CISC instructions, the RISC86 in¬ 
structions implement a load/store memory- 
access model. Also, they are fixed-length 
instructions, as opposed to variable-length 
CISC instructions. However, they are sig¬ 
nificantly longer than standard 32-bit RISC 
instructions. 

In fact, because they aren’t designed to 
reside in memory, RISC86 instructions bear 
a strong resemblance to microcode. The 
major difference is that they tu*e not as in 
tune with the hardware as is microcode. 
They are flexible enough to work without 
modification in both the Nx586 and in fu¬ 
ture versions of the microarchilecture that 
might contain a different mix of functional 
units. You might consider them “micro¬ 
architecture instructions." 

The decode process trans¬ 
lates one CISC instruction per 
clock cycle and dispatches 
the one or more resultant 
RISC86 insu uctions per clock 
cycle to the three execution 
units (four, if you have added 
an FPU to your machine). 
Therefore, while the Nx586 
is a scalar processor from the 
CISC point of view, it is su¬ 
perscalar on the RISC side. 
The main limitation to in¬ 
struction issue is that no more 
than one RISC86 instruction 
can issue to a particular exe¬ 
cution unit per cycle. 

The three execution units 
are different. One handles the 
generation of addresses for 
load/siores, while the other 
two handle integer instruc¬ 
tions. One of the integer units 
has integral integer multiply 
and divide hardware, while tlie 
other can handle only simpler 
Integer instructions. 

Each execution unit, in¬ 
cluding the FPU^ is fronted 
with a 14-entry instruction 



The Nx586 combines a CISC front end with a RISC-like processing core. It employs dynamic 
branch prediction and speculative execution to keep its deep pipelines busy. 
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queue. AU instructions must spend at least 
One cycle in the queue, even if the execution 
unit is not busy. Because of the variable 
length of time an instruction can wait in a 
queue, the pipelines them-selves have an in- 
determinant depth. The shortest time from 
fetch to retiremem is seven cycles. 

iMinimizlng Penalties 

Because tlie pipelines can get pretty long, 
the Nx586 devotes a lot of resources to min¬ 
imizing conditions that can stall or flush 
them. It uses dynamic branch prediction and 
speculative execution to lei execution con¬ 
tinue before it knows the results of a condi- 
tional branch. It also uses register renaming 
and data forwarding to handle data depen¬ 
dencies wdthin die pipelines. 

The Nx586 uses 14 rename registers as 
destinations for writes to the 80x86 archi¬ 
tectural registers, mcluding the eight gener¬ 
al-purpose registers. When a RISC 86 in- 
struction issues from the decoder/scheduler, 
it is assigned any required rename registers. 
When it is ilnally retired, it is allowed to up^ 
date an architectural register. 

The Nx586 fetches, decodes, and trans¬ 
lates 80x86 instructions in order and issues 
RISC 86 instructions in order. Instructions 
can execute and terminate out of order, but 
they are retired in order, The decoder/sched¬ 
uler tracks instructions to ensure that they 
update arcliiteclural registers and trigger ex¬ 
ceptions in program order. 

Tfie Nx586 is a fascinating design. It dem¬ 
onstrates that the 80x86 chip's micro- 
architecture haidiy needs to resemble Intel's 
offerings. On a range of coimnon bench¬ 
marks, ii pertbrmcd comparably to the Pen¬ 
tium. It might even presage some ideas that 
Intel has planned for the P 6 and P7. 

As a commerciLil product, however, the 
Nx586 lias a way to go. It has garneted sup¬ 
port from seven raotherboard makers and 
four third-tier system vendors, but as of this 
writing, the lack of a definite fabrication 
agreement is troubling. The chip is priced 
compeiilively“-$506 per chip in lots of one 
thousand Ibr the 66 -MH 7 . version versus 
$750 per chip in lots of one thou.sand for 
the comparable Pentium (the Nx587 costs 
$128), and its functional mix should result In 
lower system prices. Overall, the Nx586 
shows that NexGen can compete with Intel 
on the design side, but how' NexGen plans to 
combat Intel's manufacturing muscle is still 
a mystery. ■ 


Boh Rymi is a BYTE technical editor. You cm 
teach him an the internet or BIX at b.ryati^ 


processors will mean that clock speeds are 
no longer a convenient shorthand method 
of comparing performance between dif¬ 
ferent chips, even within the same gener¬ 
ation, For instance, the performance of an 
AMD 100-MHz K5 may differ markedly 
from that of a Cyrix lOO-MHz MJ or an 
Intel lOO-MHz Pentium. The increasingly 
independent designs may also spur doubts 
about software compatibility. 

Chasing the Pentium 

The engineers at Intei have toiled to pro¬ 
duce a new 80x86 generation at a remark¬ 
ably predictable clock rate; roughly every 
44 months since the introduction of the 
8086, Performance has scaled at a similar 
rate. Now, like a clock-doubled CPU, In¬ 
tel is quickening the pace. Its next gener¬ 
ation, code-named P 6 , is scheduled to de¬ 
but in 1995t a little more than two years 
after the Pentium, and the is already in 
the works. Also, the Pentium team is still 
pushing the fifth generation with faster 
clock speeds, smaller process technolo¬ 
gies, and higher levels of integration. The 
P54C 90- and lOO-MHz Pentiums began 
shipping only a year after the 60- and 66 - 
MHz Pentiums, adding new support for 
clock division, power management, and 
dual processing (see the text box '‘A Bib 
lion-Dollar Ball Game”). 

Intel is in a hurry because it’s hearing 
footsteps. On one front, Intel is fending off 
the first credible RISC challenge in the PC 
market. Even though most observers don't 
view the PowerPC as a serious immediate 
threat to InteTs dominance—Dataquest 
projects the Pentium-class 80x86s will out¬ 
sell the PowerPC by 
a ratio of about 5 to 
1 through 1996—it 
nevertheless exposes 
a chink in InteTs 
armor. The Power¬ 
PC's current price/ 
performance advan¬ 
tage may not be sig¬ 
nificant enough to 
woo the average PC 
user into switching 
platforms, but it 
makes InteTs tech¬ 
nology look dated, 
and it could pose a 
danger if widened. 

On another front, 

Intel faces renewed 
attacks from those 
who make 80x86- 
compatible proces¬ 
sors that compete di¬ 
rectly with InteTs 
chips. From a busi¬ 


ness standpoint, this competition has al¬ 
ways been more serious because it vies 
for loteTs primary customers, the system 
vendors (see the text box “System Ven¬ 
dors Like Variety”). Now, however, the 
competition is healing up from a techno¬ 
logical standpoint as well. 

Before the Pentium, the 80x86-com- 
patible processors that AMD, Cyrix, and 
others made did not stray far from InteTs 
basic designs. For the sake of software 
compatibility, of course, they all had to 
share the .same architecture: the instruc¬ 
tion set, registers, condition flags, inter¬ 
faces, and other characteristics that dis¬ 
tinguish one type of microprocessor from 
another. But for the most part, they also 
conformed closely to InteTs microarchi- 
teclure—the internal details that distin¬ 
guish individual chips within the same mi¬ 
croprocessor family. 

For instance, AMD's 386 and 486 chips 
use Intel microcode thanks to a cross- 
licensing agreement. (Intel has been fight¬ 
ing a losing coun battle to negate those 
licenses.) IBM’s 486 chips also use Intel 
microcode under similar agreements, but 
IBM is hampered by a proviso that limits 
it to selling chips on motherboards and 
subsystems, not as separate parts. Cyrix 
lacks a license to use Intel microcode, so it 
created a more independent microarchi- 
leciure but still didn’t push the envelope 
beyond Intel’s technology. 

The Pentium, however, marks a fork in 
the road. For their fifth-generation proces¬ 
sors, AMD, Cyrix, and NexGen are at¬ 
tempting to surpass the Pentium’s perfor¬ 
mance with new microarchitectures that 
are less derivative. 
To maintain software 
compatibility, they 
will conform to the 
basic 80x86 archi¬ 
tecture, but their in¬ 
ternal designs wiD be 
increasingly inde¬ 
pendent. The devel¬ 
opment cycles for 
high-end micropro¬ 
cessors are too long 
for reverse engineer¬ 
ing; thus, if they con¬ 
tinue to let Intel de¬ 
fine what is state of 
the art for an 80x86 
chip, they will never 
close InteTs 12- to 
24-month lead. 

A similar situa¬ 
tion prevailed in the 
early 1980s when 
IBM set the pace for 
PC systems. Clone 
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vendors generally followed IBM’s lead 
until 1986, when Compaq brashly intro¬ 
duced a 386-based system before IBM. 
Soon afterward, IBM lost its position as 
the standard-bearer for the PC platform. 
AMD, Cyrix, and NexGen would like to 
pull the same switcheroo on Intel. 

Borrowing from RISC 

All three companies insist they can beat In¬ 
tel at its own game. “When we started with 
the 386, we were five or six years behind,” 
says Drew EXitton, strategic mariceting man¬ 
ager of AMD’s PC Products division. 
“With the 486, we were something like four 
years behind. The K5 will be about two 
years behind the Pentium, but closing the 
gap with the P54C and P6 is absolutely go¬ 
ing to happen very shortly.” More specifi¬ 
cally, the K5 will deliver about 30 percent 
more performance than a Pentium at the 
same clock speed, says PC Products divi¬ 
sion vice president Robert McConnell. 


Cyrix makes similar claims for its Ml. 
“At introduction, M1 will be a technically 
superior product,” says Steve Domenik, 
vice president of marketing, ‘The Ml will 
deliver more performance at the same 
clock speed. Based on simulations, it 
ranges from something like 30 percent to 
two times or even two-and-a-half times 
faster. Without [the software] running on 
silicon, it’s hard to be too aggressive with 
those claims, but there’s no question we’ll 
have higher performance.” 

NexGen, the only Intel competitor that 
actually has silicon samples of its Pen¬ 
tium-class processor, claims the Nx586 
will best an identically clocked Pentium, at 
least when running integer math. For ex¬ 
ample, NexGen says that at 60 MHz, the 
Nx586 measured performance gains of 8 
percent with the Landmark 2.0 benchmark 
and 28 percent with the BYTE 2.4 bench¬ 
mark. (BYTE was unable to independent¬ 
ly verify NexGen’s results in time for this 


story.) On the other hand, NexGen says 
the Nx586 obtained lower performance 
than a Pentium when running the Power- 
Meter 1.81 benchmark (-14 percent) and 
Norton Speed Index 7.0 (-7 percent). 

Again, the reason why performance 
doesn’t scale with clock speed across these 
competing chips is that they’re using dif¬ 
ferent microarchitectures. What the chips 
have in common, however, is that they’re 
all adapting RISC technology to pump new 
life into a 16-year-old CISC architecture 
that 140 million PC users are loath to 
abandon. 

The first hints of RISC technology be¬ 
gan appearing in 80x86 processors in 1989, 
when Intel’s 486 integrated an FPU, more 
hard-wired instruction logic, and pipelin¬ 
ing. The FPU was Intel’s first response to 
the superior floating-point performance of 
RISC chips. The additional instruction 
logic reduced the 486’s reliance on micro¬ 
code. And the 8-KB cache helped to keep 


A Billion-Dollar Ball Game 


T here are three ways to make a faster 
microprocessor: increase the clock 
speed; design a better microarchitecture; 

I or increase the transistor density. All 
these methods are interrelated, and each 
carries its own set of trade-offs. 

Boosting the clock speed allows a CPU 
to prcKess instructions more quickly, but it 
also requires more wattage, dissipates more 
heat, and increases the cost of other system 
components. Designing a belter micro¬ 
architecture improves throughput, but it 
can lake years of R&D. Also, it usually 
requires more logic, which increases the 
transistor count, enlarges the chip’.s die 
size, and hikes the manufacturing cost. In¬ 
creasing the transistor density enables 
higher clock speeds and better micro¬ 
architectures, but it also dissipates more 
heat, unless the voltage is decreased to 
compensate. Lower voltages require sys¬ 
tem vendors to redesign their motherboards 
and chip vendors to redesign their periph¬ 
eral components. 

Microprocessor evolution typically fol¬ 
lows this course: First, a better micro- 
architecture introduces a new generation of 
that CPU family. Later versions within 
that generation boost the clock speed and 
increase the transistor density (if not the 
actual transistor count) as smaller process 
technologies become available. Finally, 
when higher clock speeds and greater den¬ 
sities yield diminishing levels of return, 
the next-generation microarchitecture de¬ 


buts, and the whole cycle starts 
over agiiin. 

Intel’s 486 is a cla.ssic example. 

When introduced in 1989, the 486 of¬ 
fered a better scalar architecture than the 
386, ran at 25 MHz, and was fabricated 
on a 1.0-micron process. Later. Intel shifted 
manufacturing to a denser 0.8-micron pro¬ 
cess and boosted clock speeds to 66 MHz. 
This year, Intel announced the lOO-MHz 
InlelDX4 and moved production to a 0.6- 
micron line. Meanwhile, Intel also initiat¬ 
ed another product cycle by introducing 
the next-generation Pentium. 

This is a high-sUikes game in which few 
companies are equipped to compete. A 
state-of-tlie-art, submicron fabrication plant 
(known as a fab) costs a billion dollars and 
lakes years to build. Because a high-end 
microprocessor also lakes years to develop, 
engineers have to target a fab prcK'ess that 
isn’t yet available. If everything does not 
come together at die right moment, the re¬ 
sult can be financial disaster. 

Some chip vendors dodge this problem 
by subcontracting all their fab work to out¬ 
side suppliers. Cyrix and NexGen are “fab- 
less” design houses that rely entirely on 
other semiconductor companies to manu¬ 
facture chips. Cyrix now subcontracts its 
fab work to SGS-Thorasou and IBM 
Microelectronics. The IBM deal, an¬ 
nounced in April, should assure Cyrix’s 
customers that supply will meet demand. In 
addition, it gives IBM the right to produce 



I an equal number 
of Cyrix-designed 
chips (including the 
Ml and its successors) for 
use in its own systems or for sale 
to other system vendors. 

Intel, AMD, and IBM Microelectron¬ 
ics have their own fabs, but they often fall 
short of demand. Intel and AMD are build¬ 
ing new fabs, and AMD is also farming 
out work to DEC. Companies with excess 
capacity frequently make deals like this to 
recoup the huge costs of their fabs. 

The capital investments for fabs are be¬ 
coming so great that they almost dictate a 
semiconductor company’s business strat¬ 
egy. In 1992, Intel ceded the still-healthy 
386 market to AMD to produce more 486 
chips, which command a higher price and 
are more profitable. 

These business strategies should be kept 
in mind when comparing tlie price/perlbr- 
mance ratios of competing microproces¬ 
sors. For example, although RISC chips 
like the PowerPC 601 enjoy an approxi¬ 
mate 2 - 10 -1 price/performance advantage 
over the Pentium, it's not clear that it is 
entirely due to a corresponding difference 
in manufacturing costs. Both chips are now 
made on similar processes with similar 
transistor densities. Intel may simply be 
charging higher prices to amortize its cap¬ 
ital investments more quickly. All semi¬ 
conductor companies must play by the 
same basic rules of physics and finance. 
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the 486’s pipeline efficiently filled with 
instructions- 

Pipelining is a key feature. It works like 
an automotive assembly line, substituting 
program instructions for cars. A pipeline 
has multiple stages, and instructions pass in 
lockstep from one stage to another. While 
some instaictions are passing through the 
execution stages, following instructions 
can be moving through the fetch and de¬ 
code stages. Once the pipeline starts flow¬ 
ing, the chip can process more instmetions 
per clock cycle than a nonpipelined chip 
nmning at the same speed. 

Pipelining and less microcode allow the 
486 to process many of its instructions at 


an effective rate of one instruction per 
clock cycle, compared to a do^en or more 
clock cycles required by earlier 80x86 
chips. (RISC chips achieve the same re¬ 
sult partly by using simpler instnicdons 
that inherently require fewer clock cycles.) 

Cyrix adapted some of these techniques 
to its 386-generaiion chips, creating 
386/486 hybrids like the 486SLC, TL un¬ 
der an agreement with Cyrix, introduced 
some 386/486 variants based on the Cyrix 
core. IBM’s 486SLC2 is a similar cross¬ 
breed, combining a 486 pipeline and in¬ 
struction set with a larger cache, a dou¬ 
bled clock, and a 386SX-style bus. But 
while IBM, Cyrix, TL and AMD were still 


trying to match Intefs 486, Intel raised 
the bar again in 1993 with the Pentium, 

Because the 486 is a scalar processor 
(i.e., single-pipelined), its theoretical 
throughput limit is one instruction per 
clock cycle. To break that barrier, Intel 
endowed the Pentium with two pipelines 
that can handle two instructions simulta¬ 
neously. This allows the Pentium to issue 
some instructions at an effective rate 
greater than one per clock cycle, even 
though each instruction still requires at 
least one clock cycle to process. 

Strictly speaking, this superscalar de¬ 
sign is not part of the classic definition of 
RISC; some RISC processors, like the 
Mips R4000, don’t have superscalar pipe¬ 
lines, But superscalar is generally lumped 
into the domain of RISC technology, be¬ 
cause the complex nature of a CISC in- 
stmedon set makes multiple pipelines dif¬ 
ficult to implement. 

For example, unlike RISC processors, 
which typically use 32-bit fixed-length in¬ 
structions aligned on even-word bound¬ 
aries, the 80x86 uses un aligned, variable- 
length instmetions ranging from 8 to 120 
bits. They are more troublesome to han¬ 
dle than are uniform RISC instructions, 
because the processor must decode their 
length before fetching the next instmetion. 

Self-modifying code and other stunts 
cause even more thorny problems when 
designing a superscalar 80x86. For in¬ 
stance, some programmers exploit the 
80x86’s irregular instruction format by 
writing code that executes in two different 
ways, depending on the fetch alignment. 
In other words, a byte that represents an 
operand field when fetched one way might 
be interpreted as an op code when fetched 
another way. Designing a superscalar 
80x86 that won’t choke on amusing little 
tricks like these is whai makes CPU ar¬ 
chitects strangers to their families. 

The superscalar Pentium successfully 
solves these problems and adopts a few 
other RISC-like features: a pipelined FPU 
with dedicated math logic; separate 8-KB 
instruction and data caches (compared to a 
unified 8-KB cache on the original 486); 
and a branch target buffer for branch pre¬ 
diction. The Pentium is really a hybrid 
CISC/RISC design that mocks the rivahy 
between these two philosophies and opens 
the door to further cross-pollination. 

And that’s exactly how AMD, Cyrix, 
and NexGen seek to leapfrog the Pentium; 
they intend to pick up where the Pentium 
leaves off. Cyrix, for example, is attacking 
another hoary CISC limitation: the register 
fde. CISC processors typicaUy have fewer 
GPRs (general-purpose registers) than 
RISC processors; in the case of the 80x86, 


System Vendors Like Variety 


S ystem vendors and motherboard 
manufacturers will generally wel¬ 
come the arrival of Pentium-class proces¬ 
sors from AMD, Cyrix, and NexGen, even 
if some of them don’t anticipate using any 
chips other than Intefs. They figure the 
extra competition will help drive down 
prices, ease supply shortages, open up new 
design options, and accelerate develop- 
mem. 

Compaq (Houston, TXJ, currenlly the 
number-three system vendor behind Apple 
and IBM, says muldple sourcing is crucial 
to its goal of becoming number one by 
1996. Thar’s why Compaq recently signed 
a deal w'ith AMD, even though Intel will re¬ 
main its primary supplier of CPUs, Compaq 
is also a financial backer of NexGen, al¬ 
though no deal to use NexGen chips in 
Compaq systems has been announced. 

‘By working with Intel and AMD, which 
each have a different combination of price/ 
performance in their products, we’re better 
able to offer more choices to our customers 
to meet their needs,” says John Sweney, 
Compaq's program manager for technical 
public relations, 'Tor us, it’s great to have 
relationships with both Intel and AMD.” 

Acer America (San Jose, CA) is another 
system vendor that relies primarily on Intel 
but also buys some CPUs from AMD. 
(Acer buys chips from Cyrix, too, but only 
for bare-bones motherboards sold to other 
vendors.) Acer has signed nondisclosure 
agreements to evaluate the forihcoming 
AMD K5 and Cyrix Ml processors, but it 
is concerned about how extensively its 
motherboards must be redesigned to ac¬ 
commodate the chips. "If the chip has a 
pin-out that's no! compatibk with Intel’s, 
then it has to offer a strong price/perfor¬ 
mance advantage to make it woith our time 


to redesign,” says John Chang, Acer’s se¬ 
nior director of product marketing. 

One solution is to design a motherboard 
that accepts a CPU daughtercard, allowing 
maximum flexibility. Properly designed, a 
CPU daughtercard won't impair perfor¬ 
mance, Chang says, but it adds to the cost 
of the motberbt^ard, 

Compaq, like Acer, makes all its own 
motherboards but is less concerned about 
minor differences among competing CPUs, 
■'ll doesn’t impose any particular design 
issues for us because we're constantly re¬ 
designing our boards anyway.” says 
Sweney. He notes that some of Compaq’s 
motherboards are designed specifically for 
Intel chips, others will be designed for 
AMD chips, and some for either. 

Micronics (Fremont* CAj, a motherboard 
supplier that cranks out 4f),000 to 50,000 
boards a month, says it fine-tunes its de¬ 
signs to specific processors and buys Intel 
chips exclusively^—however, that could 
change. “We still haven't had a compelling 
reason to jump ship,’' says Tom Benoit, 
corporate market ing manager at Mi cron¬ 
ies. “Would we? Yes. It would have to be 
something that offers better performance 
or more differentiation—and, of course, 
lower price. The PC market is a veiy' price- 
sensitive market.” 

Bui price isn’t everything. Benoit points 
out that even though he could probably get 
a better deal on Cyrix 486 chips right now, 
Cyrix uses a writeback cache instead of the 
wrtte-through cache on Intel’s 486. Thai 
would require Mtcronics to modify its 
motherboards, so it‘s easier to stick with 
Intel. “If s not as simple as who’s got the 
cheapest part or who's got the fastest part,'’ 
he says. “And there’s something to be said 
for maintaining a relationship.” 
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Just imagine a world 
without slow compilers or 
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The perfect visual tools. 
And the best linker. 


both Windows 3.1 and 
Windows NT. So you can 
develop and debug apps 
on your existing Windows 
system. 


Its easy to smitch. 

We’ve provided a 
complete set of utilities 
that automatically 
translate Microsoft and 
Borland command line 
options to Symantec C++. 
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full Microsoft Foundation 
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for Microsoft Visual Basic controls. 


Order today. 

Symantec C++ Professional is 
available worldwide at a great price. 
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tliere are only eight GPRs, compared to 
32 in the PowerPC 601. But the Cyrix Ml 
will have 32 GPRs» using a technique 
called dynamic register renaming, which 
makes it appear as if there are only eight 
registers in use at a time, thus preserving 
compatibility with existing software that 
expects to see only eight registers. 

The Ml’s superscalar pipelines will also 


be two stages longer than the Pentium’s 
and will handle more instructions in par¬ 
allel without stalling. The Ml also takes 
advantage of its larger register file to im¬ 
plement speculative execution^ which 
allows the chip to continue to process in¬ 
structions, with up to four levels of branch¬ 
ing, without waiting for a branch to be re¬ 
solved. If the branch prediction makes the 


wrong bet, transparent repair can back 
out of the speculative execution in a single 
cycle. In this respect, the M1 takes even 
greater pains than some RISC chips to 
keep its pipelines primed. 

Fewer details are known about AMD’s 
K5 , but AMD promises it will borrow sim¬ 
ilar RJSC-like techniques to achieve higher 
performance. *'If you look back to around 


BYTE Lab Benchmarks the First P54C Systems 


mOK Gftl^HAN AND 
GELINDA GHIQUOINE 

T he BYTE Lab received five beta 
P54C Pen hum-based sy.stems for pre¬ 
liminary testing. Tile systems included a 
Gateway P5-90. the Hewlett-Packard Net- 
Server 5/90 LM, the HP Vectra XU 5/90C, 
the Intel Neptune, and the Intergraph TD- 
3. The Neptune was unique in that it 
housed a 100-MHz Pentium processor; the 
others used 90-MHz CPUs. The Intel ma¬ 
chine i.s a development prototype and is 
not scheduled to be available for sale. 

Although we would have preferred test¬ 
ing all machines under a single operating 
system, that was not to be. Three of the 
machines arrived contlgured with Win¬ 
dows NT 3.L the remaining iwo^the 
Gateway and the Intel—were running 
Windows for Workgroups 3.11. 


Since we were concentrating on the per¬ 
formance of the processor, we ran only 
BYTE's Portable benchmarks. We com¬ 
piled die benchmarks using Watcom's 32- 
bit C-H- compiler, setting the switches so 
that the output was optimized for the Pen¬ 
tium (as recommended by Watcom). Strict¬ 
ly speaking, this let us mn the same object 
on all systems; the only difference was die 
link. For the NT systems, w^e created an 
NT character-mode executable file; tor the 
Windows for Workgroups systems, we ab¬ 
ated a DOS extended-mode executable file 
(using the Rational Systems DOS Extender 
bundled with the Watcom compiler). 

Most of the systems showed an im¬ 
provement somewhere around tw'O to just 
under iwo-and-a-hatf times that of a 66- 
MHz 486 (our baseline) for integer per¬ 
formance. Floating-point pertbimance was 
better^—somewhere beiw'een two-and-a- 


Feature and 

Performance 

Comparison 





GUTEIIIJIY PS-ie 


HPNETSER*E«5/90 EM 


HP VECTRJt XU SmZ 



IHTEL NEPTUHE 



INTERGRAPH TD-3 


CPU/speed mm 

PentlunV90 

Pentium/90 

Penfium/90 

Pentlum/100 

Pentium/90 

Secondary cache IKBl 

256 

512 

256 

512 

512 

RAM tas tested, MB) 

16 

64 

64 

64 

32 

Memory whitff (bits) 

32 

32 

64 

64 

64 

Native operating system 

Windows for 
Workgroups 3.11 

Windows NT 3.1 

Windows NT 3.1 

Windows for 
Workgroups 3.11 

Windows NT 3.1 

Integer fndex^ 

1.89 

2.42 

2.02 

2.25 

2.37 

Fbating-poiift index' 

2.46 

3.3 

2.61 

2.9 

342 

System price 
(base cenBgurationj 

$3995 

$7949 

$5579 

N/A^ 

$7300 

Company inlonnation 

Garoway 2000 
(800) B46-2QQ0 
(605) 232-2000 
fax: (605) 232-2023 

Hewlett-Packard Co. 
(BOO) 322-4772 
tax: (208) 344-4809 

Hewlett-Packard Co. 
(800) 752-0900 
fax: (208) 344^4909 

Intel Corp, 

(800) 548-4725 
(408) 765-8000 
fax: (800) 628-2293 

Intergraph Corp. 
(800)345-4856 
(205) 730-5372 
fax: (205) 730 9441 


' Benchmark results am Indexed against a 486/66 PC. which equals 1. Higher numbers Indicate better performance. 
Not for sale by I nte! N/A s not avallabEe 


half to three times that of the baseline. 

There were results of note that are not 
broken out in the table. First, the iran- 
sccndentul operations in the Pentium's 
integrated FPU show a significant perfor¬ 
mance improvement over their 486 coun¬ 
terparts. Second, the HP NetServer and ' 
Intergraph's TD-3 both turned in remark- ' 
able scores for those tests that were built 
around vector operations and therefore fa¬ 
vored memory access that was sequential 
in nature. Those scores allow^ed the Net- 
Server iind TD-3 to surpass the Intel ma¬ 
chine m tlie final index values, even though 
the Intel Neptune turned in better scores I 
on all other tests. ■ 

Rick Grekan is the technicel director for die [ 

nyTE Lob, Seiinda Chigitome is a BYTE Loh I 
assismnL You can reach them on die biiemet or 
BIX at ri@ hix, corn and sc hiqu0{ne@ 
bix^cotn, respectively. 
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1988, when we got into the RISC market¬ 
place with the Am29000, RISC had a 5-to- 
1 advantage,” says AMD’s Duiion. “Now 
it’s at best 2 to 1. That’s going away. Both 
AMD and Intel and other 80x86 vendors 
are going to prove that.” Significantly, the 
chief architect of AMD’s K5 is Mike John¬ 
son, who designed the Am29000 RISC 
chip and wrote Superscalar Microproces¬ 
sor Design {Prentice-Hall, 1991), a semi¬ 
nal engineering book on superscalar RISC, 

In a rane moment of Intel/AMD detente, 
Lew Pace ley, marketing director for In¬ 
tel’s P6 division (Hillsboro, OR), agrees: 
“RISC is a technology; it’s not an archi¬ 
tecture. Therea difference. If it’s a tech¬ 
nology, everybody can exploit it. They 
may exploit it in slightly different ways, 
but the basic technology is available to 
everybody.” 

Reinventing the 80xS6 

NexGen’s Nx586 appears to go even fur¬ 
ther toward the merger of RISC and CISC. 
It also hints at future possibihties for Intel’s 
P6 and P7 chips, and may even foreshadow 
how the rumored PowerPC 615 will work 
its magic of emulating 80x86 code (see 
the text box “An 80x86-Compatible Pow¬ 
erPC?”), 

The Nx586 incorporates most of the 


RISC-like technology that suddenly is be¬ 
coming standard in advanced 80x86 mi¬ 
croarchitecture: long superscalar pipelines, 
wider data paths, on-board insiruction/data 
caches (twice as large as the Pentium’s), a 
larger register file with dynamic renam¬ 
ing, branch prediction, and speculative ex¬ 
ecution—with the enhanced abiUty to pro¬ 
cess streams of instructions nested three 
branches deep (see the text box “NexGen 
Nx586 Straddles the RISC/CISC Divide” 
on page 76). 

What is most intriguing about the Nx586, 
however, is its unique decoder unit In 
three stages, it fetches an 80x86 instnic- 
tion, aligns it on an even boundary, and 
decodes it into one or more simpler in¬ 
structions Ihai belong to what NexGen 
calls the RISC86 instruction set. In other 
words, the decoder converts unaligned, 
variable-length CISC instructions into ful¬ 
ly aligned, fixed-length RISC instructions 
that are pumped into the virtual equiva¬ 
lent of a RISC core. In effect, the Nx586 is 
a RISC chip with an 80x86 front end. 

NexGen’s RISC86 instruction set is op¬ 
timized for 80x86 decoding. The decoder 
maps many of the simpler 80x86 instruc¬ 
tions directly to their R1SC86 counterparts, 
so a single CISC insimciion is convened 
into a single RISC instruction. More com¬ 


plex 80x86 instructions must be decoded 
into multiple RISC instructions; NexGen 
says the worst case is a 3-to-l ratio in the 
basic set of instructions. The decoder issues 
RISC86 instructions at a rate of one per 
clock cycle per execution unit. 

In concept, the Nx586 decoder works 
like the code generator of a compiler, ex¬ 
cept at a lower level. Just as a C4-+ com¬ 
piler converts C code into 80x86 machine 
code, the Nx586 decoder converts 80x86 
machine code into RISC86 code. 

Intel downplays NexGen’s RISC86 and 
says the Pentium does something similar 
when it decodes complex 80x86 instruc¬ 
tions into microcode primitives; in a sense, 
this is true. Complex instructions are bro¬ 
ken down into 88-bii, fixed-length mi¬ 
croinstructions that could be regarded as 
“RISC instructions,” and many simple in¬ 
structions don’t require micrexrode at all 
because they’re hard-wired in silicon. In¬ 
tel also makes a valid point that code gen¬ 
erators in modem compilers tend to avoid 
complex 80x86 instructions, because they 
can generate faster-running code by stick¬ 
ing to simpler instructions, 

RISC86 instructions share some char¬ 
acteristics with Pentium microinstmetions: 
They’re quite long (the Nx586’s eight- 
chip predecessor used 104-bit RISC86 
instructions) and carry vital 
information of processor 
states that normally wouldn’t 
be known to a true external 
RISC instruction. But there’s 
still an important difference: 
Unlike microcode, NexGeris 
RISC86 can theoretically 
support its own assemblers, 
compilers, and application 
software. The Nx586 bus can 
bypass the 80x86 decoder 
and feed RISC86 instructions 
directly into the execution 
stages of the pipeline at full 
bus speeds. In fact, NexGen 
already has a RISC86 assem¬ 
bler. although it’s for inter¬ 
nal use only, since there’s ob¬ 
viously no software market 
for RISC86 binaries. 

But what if Intel introduced 
something like RISC86 in a 
future processor? NexGen, a 
small start-up company with 
zero market share, cannot 
hope that R1SC86 will ever 
spawn its own software base. 
But Intel has considerably 
more influence. What if Intel 
defined a new 80x86 RISC 
instruction set and register tile 
that coexisted with the CISC 


FIFTH^GENERATION 80x86 FEATURE COMPARISON 



IHfEt PEItTIUM 

liTEL P^4C 

mm ntm 

CYRIX Ml 

AMD KS 

Superscalar 

micro- 

architecture 

Two integer 
pipes, three 
execution unite 

Two integer 
pipes, three 
execution unite 

Two integer 
pipes, three 
execution units, 
and an optional 

FPU 

Two integer 
pipes, tour 
execution unite 

Unknown, bul 
probably two 
integer pipes, 
at Jeast three 
execution units 

Pipelining 

Five-stage 
integer pipes 

Five-stage 
integer pipes 

Variable-length 
Integer pipes; 
seven-stage 
minimum 

Seven-stage 
integer pipes 

Unknown 

FPU 

Integrated and 
pipelined 

Integrated and 
pipelined 

Optional, not 
pipelined 

integrated, not 
pipelined 

Unknown 

Register file 

Eight GPHs 

Eight GPRs 

22 GPRs with 

register 

renaming 

32 GPRs with 

register 

renaming 

Unknown 

Branch 

prediction 

Dynamic 

Dynamic 

Dynamic with 

speculative 

execution 

Dynamic with 

speculative 

execution 

Unknown 

L1 cache 

8-KB Instruction. 
8-KB data; two- 
way set- 
associative 

8-KB Instruction, 
8-KB data; two- 
way set- 
associative 

16-KB instruction. 
16-KB data; 
four-way set- 
associative 

Unified cache 
(probably 16 KB), 
with 256-byte 
instruction-line 
cache 

Unknown 

Clock speeds 

60 or 66 MHz 

90 or 1 GO MHz 
with dock- 
divided bus 

60 or 66 MHz 

90 or 100 MHz 
with dock- 
divided bus 

Unknown, 
probably 60 to 

100 MHz 

Status 

Shipped May 

1993 

Shipped March 

1994 

Sampling now. 
ships summer 1994 

Late 1994 

Late 1994 
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UNLEASH Your Pentium/486 


The Ftenllijm is the f\fs\ >66 
product In the lost few years that 
bucks the trend away from faster 
PC numerics. It achieves inri' 
proved speed by combining a 
CISC front end wth an execufion 
unit that uses RISC principles. This 
makes the fentium sensitive to 
Instruction scheduling. The Intel 
I860, vhich is the current leader 
In the embedded numerics field, 
can do up to t\AO operations per 
cycle, Wiile the Ftentium can only 
do an operation every other cy¬ 
cle, this Is much better than the 
437. which can often fake many 
cycles per operation. To help 
overcome the smdl 6 deep x87 
numeric stack size, the Pentium 
makes if possible to exchange 
stack values at no cost The ma¬ 
chine code that results is difficult 
to read, but helps the Ffenttum 
run on a par Wth chips that have 
true numeric registers. 


Mcroway's Ftentfum compile 
take full ad\ontage of the Fbrv 
tium's dual numeric units using 
the same techniques we employ 
for the i860's dual unfis, Uhlike In¬ 
teger programs, vhlch benefit 
from the Pentium's Superscalar 
features, numeric-bound appli¬ 
cations require a combination of 
Instruction scheduling and loop 
unrdfing to hit full speed. The 
Ftentium cod© we produce for 
routines like DA<Py is virtually 
identical to the code recom¬ 
mended by Intel and better than 
the code vje have seen In arti¬ 
cles on the subject. The resulting 
programs run over a factor of twD 
faster than older 16 and 32-btt 
compilers that do not feature reg¬ 
ister caching or loop unrolling, 
Coll for our Pentium \Aihlte Fbper 
Wiich compares the NDP family 
wth other x86 Fortran and 
CiC++ compilers. 
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MGX:' " Is a 32-bit scientific plotting and graphics podioge 
currently available for DOS ord OS/2 , It does 2-D and 3-D plots, 
graphics, text, supports cdor separations and dozens of dtsplay 
adopters, printers ard export formats. A screen only version is 
Included vJth NDP Fortran and CIC+ + . 

Rinter/Export Extensions.. S145 BinaryyC Source library,. S395/695 


386,486 & Pentium Compilers 

McroNAoy's NDP family of 32-b1t compilers 
generate globally optimized mainframe 
quality code that runs on the 386. 486, 
Pentium and I860. They ajn on 32-bfr 
operating systems such as OS/2. UNIX, 
Solaris. Coherent, and DPMIA<:n DOG 
Extenders. 

NDP Fortran-9^ o compete Foitan-QO 
Wiich njns in conjunction wth the NDP Fortran. 
NDP Fortran^ ts a full F77 with F66. DOD, 
MVE and MS extensions. 

NDP C|e++ compiles KStR and ANSI C plus 
is C+ + Release 2.1 compliant. 

NDP Pascal^ Is a full ISO Level 1 Ftecd wth 
BSD extensions that can interidce the NDP C 
runtime libraries. 

NDP Lnngunge Pricing 
DOS versions Include a \yCRI/viVl DC^ Ex¬ 
tender, DPMI interface layer,, support for x67 
and V\teltek ccprocessors. NDPUnk NDRJb and 
ORiX - our DOS graphics library. Ftenlium 

release adcfe new code genercrtlon. royalty 

free DPMI and VDR plus symbolic debugging 

DOS 38S/4SS version. S695 

DOS Pentium version...3995 

OS/1 Deveteper's Pack includes IBM OG/2 
WbrkFrame and Todkit. These tools use the IBM 
Linker. Deduct $100 if you donf need the 

Wbrkframe. 366486. S595 

Pentium.. 3795 

UNIX 386/486 use the native tools and are 

available for SCO or ISC UNIX...$1195 

C«h«reni version. S296 

NDP Faffran-90, .... 3395 


i860 Supercomputers 

GigacubW"^^ - Mdut choice of QuadFUeis or 
ArroyRoXF^ - a Gigaflop starling at..S50K 

ArrayProXP^ - EISA Array Frocessa - 
features a zero volt state 50 MHz 64-blt 
memo^ system. The 400 MB/Sec memory 
bandwdth In conjunction \Vth 100 megaflop 
ie60X^ res Jts In 28.96 Unpack megaflops. 94 
megaflops doing dot prcducis and 70 
megaflops doing FRs. The card bursts on the 
EISA bus at 33 IVB/Sec and holds up to 256 
megabytes of R/4V1 from...$8995 

QuadPut«i^8«0 - The void's most cost 
affective Supercomputer, The QuocRrter ]i> 
eludes four modules, each contalnir^ o 25 
IVHz 1860 and two megabytes of local mem¬ 
ory. The modules plug into an EISA card that 
piDvIdes 32 megebytes of shored memory. A 
sin^e QuodPuter has an oggregote throughput 

of 200 megaflopsi Wth soflvoe ftom.S9995 

Number Smashei^- SAD - our ISA 860 
cord comes Wth 8 or 32 megc±>ytes. It in¬ 
cludes on NDP Language - 60 megoflops of 
throughput starihg at Just... $2995 

NDP Ferlraij[^«0 dong V4th our 
Cl C++ and Fbsed utilize advanced scalar 
code gerwotion techniques to optimize the 
I860's rujmeric scalar performcnce.$ 1995 

tin 

PP5-SAO postprocessing schedulGr, takes 
assembler ouf^ and converts scalar opera¬ 
tions Into pipelined operations running in dual 
Inelruction mode, Scalar speed ups In the 
rooge of 10 to 50% are common.$500 

VAST-II ^ctorizer speeds up vector codes 
100 to Includes a Itoraty of 700 vector 
primitives.........$1495 


Pentium/486 Workstations 

4X6-BX Worlvlatlons - a Microway Tower Is 
the ided sduflon to your 466^ntium needs. 
They feature Industrid grade American power 
supplies, heavy duty cooling and easy access. 
A1 matheiboards ore carefully bunned In and 
equipped Wth 50 Amp connectars. Some of oj 
motherboards con be upgraded or purchoEed 
Wth Ffenllums. Our BX Towers mde great Wbrk- 
stotlons. file servers, and CAD/CAM stations. They 
were origndly engineered To house i860 orrays, 
configured as NFS computotiond servers. Each 
system Is customized Wth the OS of your choice. 
Including ISC UNIX OS/2. DOG and Wndows. 
V\hat dlfferentiales IVIcroway tovars Is olt abillly 
to Integrate the peripherals you need, indudng 
SCSI tape dives and CD-ROMh. network cords 
and hl^ qualify hard dsk and graphics odaph 
ers. 4e6-BX systems are used vorldWde pertbrm- 
ing demanding tasks from testing Jet engines to 
searching for oil. Call today for our BX Catalogue, 

Search Engines & Libraries 

JVISE-140 - Free Text Search Engine ISA card 
processes 160 megabytes of data per second 

Includes Text Retrieval soflvrare... $960 

IMSL Mcrovay compiled and validated ver¬ 
sion of the IMSL mainframe libraries, available 
for the 386/486 or 1860, Complete 

Fdckage... ..32.000 

NAG IVIcraway compiled and validated 

Foundation j^6/860...$1195/T995 

FoftLR........$1195/1995 

V\fcirkstation... 32995/3996 

KUCK A ASSOCIATiS hand coded iS60 IE 
braries. DSP library does 1024 red FFT in 500 
microseconds 1 

DSF?-...-...3750 BIAS,.$500 

LAPACK «iii4 BIAS, source Included. 
366/436.. $195 1860 .$295 




Technology you can count on! 

Research Park Box 79, Kingston, MA02364 USA <508; 746-7341 FAX 746-4676 
UXB] -541-5466. Pb/and22-4 14115, Greece 1 ^2915672, France 130-541767 
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instructions and supported its own native 
assemblers and compilers? 

Liniey Gwennap, editor in chief of the 
Microprocessor Report (Sebastopol, CA), 
thinks Intel might take this approach with 
the P7. “In this way, Intel will offer the per¬ 
formance of RISC while maintaining com¬ 
patibility/’ he says. “And then, Intel might 
say to softwaix: developers, 'Oh, by the way, 
if you recompile using the new Intel in¬ 
struction set, those applications would run 
really fast/ And other applications not con¬ 
verted [that is, still compiled for the CISC 
instruction set] would still tun pretty fast.’’ 

Intel’s Paceley says it isn’t necessary 
to define a new RISC instruction set be¬ 
cause today’s compilers already strive to 
target a subset of 80x86 instructions that 
require fewer clock cycles. Inter¬ 
estingly, AMD’s Johnson pre¬ 
dicted this would happen three 
years ago in an appendix to his 
book on superscalar RISC design: 

“It should be possible to define a 
core set of [CISC] instructions 
that have at least some RISC-like 
qualities/’ Johnson wrote. “Once 
the data paths have been designed 
to execute these instructions in a 
single cycle, we are close to being 
able to apply the [superscalar 
RISC] techniques we have studied 
in this book.” 

Paceley hints tliai Intel will take 
another step in this direction by 
streamlining the instruction de¬ 
coder in the P6. “Our architects 
know a lot about how to decode 
80x86 instructions/’ he says. 

“They can figure out how to rip 
what would be this instruction de¬ 
coder in a RISC machine and in¬ 
tegrate it with the 80x86 decoder. 

Yeah, there’s going to be a little 
microcode ROM off to the side to 
handle some strange cases, but by 
and large, anything that they’re 
doing inside, we can do inside/’ 

Whether Intel codifies a subset 
of RISC-like instructions or prof¬ 
fers a whole new instruction set, 
this trend strikes at the very heart 
of the remaining differences be¬ 
tween RISC and CISC, To the 
extent that designers can mini¬ 
mize the decoding overhead and 
keep it transparent lo the soft¬ 
ware, either approach could open 
broad new avenues for future 
80x86 evolution. 

Dangers of Divergence 

As IBM, NexGen, Cyrix, and 
AMD keep pushing their micro¬ 


architectures along paths that increasingly 
diverge from Intel’s and from each other’s, 
it becomes more and more difficult to en¬ 
sure that softw'are will run exactly the same 
on everybody’s chips. Tliis burden is en¬ 
tirely borne by the chip vendors, of course; 
users and developers insist on absolute 
compatibility. Everyone admits the poten¬ 
tial problem and agrees on the answer: rig¬ 
orous compatibility testing that begins on 
simulators long before a new CPU is 
etched into silicon. 

All the CPU vendors verify tlieir new 
designs with extensive test suites that in¬ 
clude real-world applications as well as 
special sequences of code that probe every 
known boundary condition. NexGen, as a 
newcomer, has more to prove, but the other 


companies have successfully navigated 
these waters for years. Everyone remem¬ 
bers what happened to the early system 
vendors whose PC clanes were only 90 
percent compatible. 

Intel has no particular advantage here. 
Its processors are evolving in unforeseen 
directions, too, and must conform to the 
same software base. “Compatibility is de¬ 
fined by the software, not by the micro- 
architecture that existed yesterday,” notes 
Peggy Herubin, director of applications 
engineering at Cyrix. 

Another software issue, more related to 
performance than compatibility, is opti¬ 
mized compilation. This is one spin-off of 
RISC that 80x86 vendors would rather not 
deal with. RISC architects realized years 
ago they could reap even more per¬ 
formance if compilers were in tune 
with the chip’s microarchitecture, 
especially in superscalar designs. 
Superscalar pipelines typically 
impose restrictions on the types 
of instructions they can process 
simulianeously. Careful instruc¬ 
tion-ordering can maximize a pipe¬ 
line's throughput 

For instance, the Pentium’s twin 
pipes can work concurrently only 
on simple jnstmetions. Typically, 
these are nonmicrocoded instruc¬ 
tions requiring only one clock cy¬ 
cle. A smart compiler that strings a 
number of these instructions to¬ 
gether while minimizing depen¬ 
dencies will generate up to 30 per¬ 
cent faster-running code. Intel 
recognized this when designing the 
Pentium and spent two ycais cre¬ 
ating oplimized code generators 
for license to vendors. 

Software developers will not re¬ 
compile their programs for every 
new 80x86 variant. Intel, as the 
market leader, theoretically enjoys 
an advantage, because the smaller 
companies have virtually no influ¬ 
ence over developers. 

The competitors don’t see this 
as a problem. First, they point out 
ihal even a year after introduction, 
almost nobody optimizes their soft¬ 
ware for the Pentium. Indeed, even 
though it has been nine years since 
Intel introduced the 32-bil 386, 
almost all PC applications are still 
compiled to 16-bit code. Most 
DOS programs, such as Lotus 
1-2-3 release 2.x and WordPerfect 
5.1 Plus, are compiled for the first- 
generation 8086, because millions 
of XT-class machines are still in 
use. Some DOS programs, such as 


All 80x86-Compatible 
PowerPC? 

T he most exotic application of ClSC-to-RISC in¬ 
struction translation might be IBM’s rumored Pow¬ 
erPC 615 (IBM won't confirm or deny its existencej. This 
chip could run 80x86 software using a sophisticated de¬ 
coder similar to NexGen’s, rather than the wasteful method 
of integrating an 80x86 core. Instead of decoding 80x86 
into RISC86. however, it would convert 80x86 into native 
PowerPC instructions. 

IBM already has tliis technology working in software, 
it's called the 1ST ( Instruction-Set Translator), and it uses 
advanced code-analysis and caching techniques to con¬ 
vert 80x86 code into RISC code (see ' Emulation: RISC's 
Secret Weapon.” April BYTE). Implementing the 1ST in 
hardwam could yield big perf ormance gains and render the 
emulation so transparent that many users would mistake it 
for a native 80x86. 

One source told BYTE that the 1ST front end might be 
impiemented in a coprocessor chip, rather than integrated 
w ith the PowerPC. There are three reasons for this: (I) it 
would minimize the PowerPC’s die size and reduce fab¬ 
rication costs; (2) it would let system vendors offer mod¬ 
els with or without the emulation coprocessor and per¬ 
haps let users add the chip later; and (3) if Intel sues IBM 
over the technology and wins an injunction, sales of 
motherboards with the empty socket could continue, and 
IBM wouldn’t have to pull the CPU itself off the market. 

Intel acknowledges that this approach to emulation 
could deliver near-native peiformancc bul adds that it 
might backfire on IBM if the performance is Ukj good. 
Software developers might regard the PowerPC as just 
another 80x86-compatible chip and stop writing native 
PowerPC software. Bui one softw are developer dismissed 
tltis notion: "Even if we can gel a 10 percent difference by 
going native, we’ll go native.” said Dennis Moore, direc¬ 
tor of product marketing at Oracle (Redw ood Shores. CA). 
If IBM decides to inn oduce a chip like the PowerPC 615, 
it's expected lo hit the market sometime in mid-1995. 
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80x86 Evolution: Performance 


Maximum MIPS 
MIPS at introduction 


0.33-0.75 ^2-^66 


286 

June 1978 Fob. 1982 


486 Pentium 
April 1989 March 1993 


Since its introduction, the performance of 
the 80x86 archKecture has scaled at a re> 
markably steady pace. The first 8086 was 
clocked at 5 MHz and executed about 
330,000 instructions per second. The cur¬ 
rent top-of-the-iine 80x86 is the new 100- 
MHz Pentium P54C, which is benchmarked 
at 166.3 MIPS. On the chart, the lower line 
measures performance of the fastest avail¬ 
able 80x86 processor at introduction. The 
upper line shows the maximum available 
performance for each Intel generation. 


Pentium P54C 
March 1994 


80x86 Evolution: Transistor Density 


oonnn 134.000 

a 275,000 


Higher performance requfa^ more logic cir¬ 
cuitry, and this b reflected in the steadHy rb- 
ing transistor densities of 80x86 proces¬ 
sors. While the number of transistors per 
chip has increased more than 100 times 
over the past 16 years, performance has In¬ 
creased more than 500 times. (Note: The 
latest PS4C Pentiums have 3 J million tran¬ 
sistors due to additional integrated power 
management functions and an intemipt con¬ 
troller.) 


8086 286 386 486 Pentium Pentium P54C 

June 1978 Feb. 1982 Oct. 1985 April 1989 March 1993 March 1994 


Lotus 1-2-3 release 3.x and WordPerfect 
6.0, are compiled for the 286. Some Win¬ 
dows programs are compiled for the 386. 
Tliis probably won’t change until Micro¬ 
soft releases a 32-bit version of Windows, 
Intel sells more Pentiums, and developers 
overhaul their software. 

In any case, developers favor a blended 
approach to optimization that is not closely 
tied to the Pentium’s specific microarchi¬ 
tecture. In fact, it yields some gains on the 
486 and 386 as well. “That kind of re¬ 
compile is something that any superscalar 
architecture can take advantage of, so it 
doesn’t hurt us at all,” says AMD’s Dutton. 

More specific optimizations are possible 
but unlikely. It wouldn’t even serve In¬ 
tel’s interests, because the P6 and P7 will 
have different microarchitectures than the 
Pentium. “Most of the compiler writers 
are doing generic optimizations,” says 
Cyrix’s Herubin. “Obviously, they don’t 
want their compilers to only perform well 
on the Pentium. They want to perform well 
on the whole line of 80x86.” 

Benefits of Divergence 

Although diverging microarchitectures 
pose some dangers, the reasons for pursu¬ 
ing them are simply too strong to ignore. 
First, the engineers need all the maneu¬ 
vering room they can get for new designs 
that will boost performance. But also, the 


chip vendors need some way to differen¬ 
tiate their products. Paradoxically, their 
main selling point is that their chips are 
so compatible that users .shouldn’t notice 
any difference. 

In the past, Intel’s competitors have 
sought to distinguish themselves in three 
main ways: lower prices; continued pro¬ 
duction of chips that Intel is pha.sing out in 
favor of the next generation; and exploit¬ 
ing market niches that Intel ignores. For 
instance, when Intel shifted the bulk of its 
production from the 386 to the 486, there 
was still healthy demand for 386 chips. 
AMD and Cyrix did not have their 486 
processors ready anyway, so they cleaned 
up after Intel by shipping huge volumes 
of the 386. Intel was willing to forsake the 
386 at that point because prices had 
dropped very low and the 486 was more 
profitable. It will be interesting to see if 
AMD and Cyrix continue this strategy now 
that they’re trying to leapfrog Intel’s tech¬ 
nology. Like Intel, they may find it more 
worthwhile to devote their expensive 
foundry capacity to leading-edge products. 

Filling market niches is another tradi¬ 
tional strategy of Intel’s rivals. For example, 
Intel’s fastest 386 is clocked at 33 MHz; 
AMD makes a 40-MHz chip. The fastest 
486 was Intel’s clock-doubl^ 33- and 66- 
MHz DX2 until IBM introduced its clock- 
tripled Blue Lightning 33/l(X). Intel offered 


no direct upgrade path from the 386 to the 
486; Cyrix makes a 386/486 hybrid that’s 
pin-compatible with 386 sockets. 

But Intel has caught on to this strategy. 
Over the past two years, it has introduced 
a much wider variety of 80x86 chips and is 
paying closer attention to holes in its prod¬ 
uct line. For instance, the recently shipped 
100-MHz InielDX4 neatly fills a perfor¬ 
mance gap between the 66-MHz 486DX2 
and the 60-MHz Pentium. And Intel plans 
to offer a direct upgrade path from the 486 
to the Pentium via the Pentium OverDrive 
Processor (code-named P24T), for which 
sockets already exist on many PC mother¬ 
boards. 

NexGen is boldly attempting to differ¬ 
entiate its Nx586 by offering the FPU as 
an optional coprocessor. This is an inter¬ 
esting experiment in reality engineering 
versus marketing hype, because NexGen 
must overcome a broad public perception 
that FPUs significantly improve the per¬ 
formance of spreadsheet programs and 
screen graphics. Everyone from Intel to the 
software developers agrees that floating¬ 
point performance is relatively unimpor¬ 
tant for almost all PC applications, but 
many users simply won’t buy a machine 
without an FPU. 

NexGen’s separate FPU notwithstand¬ 
ing, higher integration is a likely path to¬ 
ward future product differentiation. For 
instance, the Nx586 is the first 80x86 to in¬ 
tegrate a level 2 cache controller, allowing 
the use of less-expensive SRAM (static 
RAM), while preserving high-speed ac¬ 
cess. The new 90- and 100-MHz Pentiums 
integrate an APIC (Advanced Program¬ 
mable Interrupt Controller) for multipro¬ 
cessing. DEC’S Alpha 21066, although not 
an 80x86-compatible CPU, integrates a 
PCI (Personal Component Interconnect) 
controller and some video-control func¬ 
tions—a logical possibility for an 80x86. 
There’s even serious speculation about in¬ 
tegrating a DSP (digital signal processor) 
on an 80x86, perhaps with some hardware 
support for Microsoft’s new DSP manager. 

The inescapable conclusion is that the 
80x86, ancient though it may be, is far 
from a dead architecture. It still attracts 
more engineering resources than any other 
CPU architecture that ever existed, and 
it’s evolving in more lively directions than 
ever. In all likelihood, the 80x86 will con¬ 
tinue to flourish until another architecture 
offers a wide enough price/performance 
margin to convince most users that it’s 
time for a change. ■ 


Tom R. Halfhill is a BYTE senior news editor 
based in San Mateo, California, You can reach 
him on the Internet or BIX at thalfhill@bix.com. 
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Aiuto 

Segitseg 

Help 

Hilfe 

Ayuda 

A T 

Aide 

Towa Chusego 


When it canes to he^ for your computer, 
there’s just one word you have to know. 


CompuServe. Because on CompuServe you can be in With everything from extensive global communications 

direct touch with many of the hardware manufacturers abilities to help keep you in touch, to vast research 


and software publishers them¬ 
selves. Not to mention a world¬ 
wide network of people like 
yourself who have already 
encountered — and solved -— 
the very same problems you have 
now. You* 11 get answers that are 
fast and accurate, so no problem 
will be a problem for long. 

And that s just the tip of 
the iceberg. CompuServe is a 


CmfTHY 

TUI-fREE 

DIRECT 

FAX 

Argenliha 


(f54) (1)345-3871 

I+54K1) 345^1825 

AusM 

008-025-240 

(+81) (^4104260 

(+61)^4104223 

cm 


(+5610696^ 

(+58} (21896-1474 

Gsmany 

0130 3732 

(+49) (+89) 66 55 0-111 

(+49} (+89) 66 55 (7-255 

HengKong 


(+652)867-0118 

(+852)8774523 

Hungary 


(+3£5(1)15fr5366 

(+36} (11155-9096 

/srae/ 


(+972) C3} 290466 

(+972) P) 200419 


0120-22-1200 

(+811(315471-5806 

(+81) (3) 5471-5890 

Korea 

09K122-7400 

(+82) (?) 4114327 

(+89(21411-1655 

P^imZeabnd 

0800446-113 

(+61) [2)4104260 

(+81) (2) 4104223 

Swtofencf 

156 31 79 

M[8SJ 66-55-0-111 

(+41)1^4)55434-90 

Tawan 

080-251-009 

[+866)^661-6899 

(+886)^)661-1801 

United Krigcfom 

0600 289378 

[+44) (272) 760680 

(+44) [272) 252210 

Vfeneajefe 


(+58} (2) 793-2984 

(+59) (2) 793-1952 



[+1)614-529^1349 

(+1)614-529-1610 


resources to help keep you 
io business — all at your 
service, 24 hours a day, seven 
days a week. 

For more information 
on how much CompuServe 
can do for you, just call one 
of the phone numbers listed 
here. And let us give you an 
example of just how helpful 
we can be. 


vast, worldwide information resource that can help to 
make your life infinitely easier in many other ways, too. 



CompuServe^ 
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SoFrmRE Goes Global 

It's a brave new world for software development out there today—in fact, it’s the whole world, 
producing and purchasing software 


RUSSELL KAY 










I fs easy to think of software as pri¬ 
marily an American thing: Most of it 
has been created and sold here, and 
here is where its future lies. Wanna bet? 

The fact is, software today is a global af¬ 
fair. By some estimates, over 150 million 
computers are scattered around the world, 
and at least a third of these are located out¬ 
side the U.S. All these computers, includ¬ 
ing those overseas, need software; this is a 
huge need that someone is going to fill, 
and it*s a market that major software de¬ 
velopers cannot afford to ignore. So it’s 
hardly surprising that U.S. software de¬ 
velopers are scrambling for a piece of the 
international pie. 

At the same time, foreign software de¬ 
velopers ate having an increasing impact on 
the U.S. market. As a BYTE reader, it’s a 
safe bet that you use many software prod¬ 
ucts, It's likely that some of those prod¬ 
ucts originate from a foreign source or that 
they incorporate significani code or tech¬ 
nology that overseas developers created. 

International sales make up more than 
half of the revenues for the top 100 U.S. 
softwcire companies, according to the SPA 
(Software Publishers Association). Mi¬ 
crosoft, for example, reported that in 1992, 
over half—55 percent—of its $3.2 billion 
revenues were earned outside the U.S. The 
SPA recently reported that in western Eu¬ 
rope alone, 1993 sales of PC applications 
software amounted to $1.8 billion. While 
this represents an 11 percent growth in mon¬ 
etary value over 1992, it also represenls a re¬ 
markable 75 percent growth in the number 
of units sold (see the figure ''Sales of Ap¬ 
plications Software in Europe”). 

Tite Cros&Cyltiiral Blues 

If youTe developing software, you’re fa¬ 
miliar with having to design or implement 
ibr multiple hardware platforms and dif¬ 


ferent operating systems. Now you’re go¬ 
ing to have to add yet a few more vari¬ 
ables into the development mix. If you 
have any interest at all in the overseits mar¬ 
kets-—and you should—you need to con¬ 
sider how to modify your products to suit 
those tbreign markets. As L. Chris Miller 
explains in ■‘Transboider Tips and Traps,” 
just taking care of the “mechanical” and 
lop-level language differences is no simple 
task. Combine this with cultural differ¬ 
ences (see “Crossing the Cultural Bound¬ 
ary”), and you begin to realize just how 
complex an undertaking it is to make soft¬ 
ware appealing and usable across interna¬ 
tional boundaries. 

Programmers Here, Hiere, and Everywhere 

Yet marketing packaged software is only 
part of the story. Increasingly, program¬ 
mers outside the country are developing 
software—even for U.S. companies. At 
the moment, there are two primary off¬ 
shore sources for programming talent. One 
is Southeast Asia, including India, Singa¬ 
pore, and the Philippines in particular. All 
have relatively large numbers of skilled 
programmers available at wage levels that 
seriously undercut the American norms. 
In “Developing Software Overseas,” Ed¬ 
ward Yourdon describes the ways that for¬ 
eign software developers are gaining a 
foothold in the American market and are 
competing successfully against the inter¬ 
national software giants in their home 
countries. 

Another important source for foreign 
programming is the countries of eastern 
Europe imd the former Soviet Union. Rus¬ 
sia, for example, has a pool of talent that, 
according to industry-observer Yourdon, is 
the equal of anything we can produce in 
the West. These folks are reportedly over¬ 
joyed to work for $200 to $300 per month. 


and they bring valuable contributions to 
the table. We ignore these programmers 
at our own peril. 

Perhaps because the Russians were cut 
off from Western markets and practices 
for so long, perhaps because they have 
generally had to work on underpowered 
(by U.S. standards) equipment, or perhaps 
because they have a special talent for puz¬ 
zle-thinking, Russian programmers seem to 
bring new insights and nontraditional ways 
of thinking to programming problems and 
models. 

One small caveat may be in order. Amer¬ 
icans shouldn’t forget that a significant 
fraction of the world’s computer viruses 
originated in eastern Europe, primarily 
Bulgaria and Russia. According to Ves- 
selin Bonlchev, a native Bulgarian and 
antivirus researcher at the University of 
Hamburg, Germany, these viruses were 
primarily the product of underemployed 
and undervalued programmers who found 
vims writing an interesting and amusing 
way to get back at the authorities. Let’s 
hope that is behind them,., and us. 

What's Ahead? 

Given the growing importance of the in¬ 
ternational market, you can expect to see 
publishers and developers place added em¬ 
phasis on adapting their products—par¬ 
ticularly new products that can start from 
a clean design and coding slate^—to mul¬ 
tiple languages and use in foreign coun¬ 
tries. 

So there’s a lot at stake and a great deal 
to consider when you think about software 
as a global resource. The rest of this state- 
of-the-art section examines some of those 
considerations, discussing Just what the 
internationalization of software means to 
the end user, to the software designer and 
coder, and to the marketer and publisher. ■ 

Russell Kay is a BYTE lechnical editor experi¬ 
enced in border crossings by nrtue of hming 
grown up on the Canada-U.S. border ojtd kiier 
.'ierving as a Peace Corps volunteer in Brazil. You 
can reach him on fhi' fme met or BfX as russellk^ 
bix.com. 


Transborder Tips 
and Traps 

Hllahing software for foreign maritels 
takes more limn translating a 
fewmeniE .. ^.93 


Crossing the 
Cultural Boundary 

Ciitural factors have 
sipFficant impact on 
software design ... J.OT 


Developing 
Software Overseas 

Software indusbieo outside the 
U.S. are becoming increasingh 
competitive.X3.3 
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HARDWARE 


Back 


Move forward 


Up? 


with BEST for just $133! 


Gei 


lei your power proiection saJ^ off 
to a rousing siait, with BESTs new 
low<ost, high quality Patriot® models. 
BE^s new Patriot tmkk surpass 
APCs Back-UPS® in all important 
categories, lliat's because we designed 
the new Patriot series to provide highly 
reliable power protection^ with the best 
prioe/peTformance in its class. It means 
happier customers now, and more sales 


COMPARE 

BEST 

Patriot* 

APC 

Back-UPS* 

250VAllst price 

$133 

$139 

250VA full-load mfitime 

8.5 min. 

5 min. 

25 OVA nmtifue after 2 blackouts* 

8 min* 

3 min. 10 sec. 

400VA list price 

$219 

$229 

6 OOVA Ust price 

$379 

$399 

UL-Certifled surge suppression? 
(All models up to 850VA)* 

YES 

No 


technical support. In fact, BEST won 12 
of the 14 survey categories. And if you 
sell power protection products for moie 
than small LANs or individual PCs, BEST 
has a M product line up to 18 KVA* 
You can start buying the new 
Patriot models today. Call for more 
infonnation about selling the BEST 
power protection on the market! 


potential in the future. If you're selling computers today, you know your customers 
need power protection. Here are some of the ways the new Patriot models 
outperform APC's Back-UPS® One: 

■ BESTs new Patriot 250VA model lets you offer customers up to 70 percent 
longer runtime. 

• In multiple-blackout situations, the Patriot 250VA model's runtime is more 
than 150 percent longer than the comparable Back-UPS® model. 

• The Patriot series is Ul 1449 rated, which raeaas it's a high-quality surge 
suppressor* 

There ate more reasons to do business vAih BEST* For one thing, BEST was 
named ihe leading manufacturer of network UPS products for the second 
consecutive year by its own resellers. This 1994 Reseller Survey conducted by 
VAKBusiness magazine shows BEST ranks first in reliability, overall quality, and 


‘We JuHy uf^ciaie the persoml commitment BEST has made to its meikrs and 
customers * Karen Dieffenthaller, Rlectrotech 

mndetful to see a company and mamgement tdio care and are realfy interested 
in the resdier and customer. * Rex F*nnis, Blackstone Electric, Inc. 
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Your Quality Power Partner^ 


I^rid*iiid Power FVitncf* in of Best Power Tcdinofe^ 

Bidi-IJPS"»1 iiwteiTi of AincrfpBi Coti¥P?w 
wfakfa E ml affiliilod wiih BEST. 

n'wD-hourtrxlwi^ between {xSjfgcs-FiS bbdcovd Bit iiiimtcs M yt lowJ 
UTD rrattsl. lwD.4Hiur ndiagc^ SEtood biKkiM, llo nu3t^ 


Best Power Technology, Inc* 
P.0 Bor 280 Necedah, WI54646 

800-356-5794, eitL 6071 
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Transborder Tips and Traps 

Creating or retrofitting software for another country requires attention to myriad technical details 
involving language, translation, and interface 

L. CHRIS MILLER 



T here is no doubt that the U-S. domi¬ 
nates the world's software produc¬ 
tion—75 percent of currently installed 
packaged software worldwide is produced 
in the U-S. International sales make up 
half the revenues for the top 100 U.S. soft¬ 
ware companies. 

international sales were responsible for 
55 percent of Mierosoft's $3.2 billion in 
revenues for fiscal year 1992. Ken Fowles^ 
manager of global evangelism at Micro¬ 
soft, reports that there is huge growth po¬ 
tential outside the U.S. for all Windows 
products. “Windows presently ships in 27 
languages. All versions except Japanese 
will run using the U.S. veraion of DOS ” he 
says. The Japanese version of Windows 
requires the Japanese version of DOS to 
support special hardware issues and in¬ 
compatibilities specific to Japan. 

The iniemational software market is a 
miiltibillion dollar opportunity . The Soft¬ 
ware Publishers Association of Washing¬ 
ton, D.C., reports that the four largest in¬ 
ternational markets for Lf.S. publishers are 
the U,K. and Ireland, Germany and Aus¬ 
tria, France, and Japan. The U.S. has a 90 
percent share of the U.K.'s $1.5 billion 
software market. 

Definitions 

Despite the continuing presence of Amer¬ 
ican English versions of software prod¬ 
ucts throughout the world, U.S. software 
publishers are responding to increasing in¬ 
ternational demand for software adapted 
for specific locales. The adaptation pro¬ 
cess is called localization, which is often 
abbreviated as //O/i, because there are 10 
letters between the letter / and the letter n 
in the word localimtion. 

It takes a great deal of work to localize 
or retrofit a software package that was de¬ 
signed in American English to suit the re¬ 
quirements of another culture, language, 
or market. Some of the tasks involved in 
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Transborder lips and Traps 


localizing software include making code 
compatible with different formatting con- 
ventiops; supporting local character sets; 
supporting local software and hardware; 
translating the interface (i.e., all screen dis¬ 
plays visible to the end user, such as dialog 
boxes, prompts, menus, and error mes¬ 
sages); translating aD documentation (e.g., 
user manuals and warranty information); 
translating promotional literature, ad cam¬ 
paigns, and slogans; translating filenames; 
providing local customer service; and pro¬ 
tecting product names and copyrights. 

Localizing or retrofitting a product for 
another locale usually involves reengi¬ 
neering much of the underlying code. Tliis 
is because software is not a stadc entity; it 
must act on data in accordance with the 
rules or conventions of a given locale. 
Reengineering the code for each locale is 
time-consuming and expensive. 

Software companies are beginning to 
realize that tremendous savings and in¬ 
creased revenues are possible if the soft¬ 
ware is initially designed with features and 
code that are prepared to accept interna¬ 
tional conventions, foreign data, and for¬ 
mat processing. Designing software that 
can provide the necessary support for the 
languages of the intended markets is called 
internationalizcition. Building interna¬ 
tionalization (abbreviated as iI8n) into a 
product minimizes or eliminates the need 
for engineering revisions and greatly sim¬ 
plifies the localization process, 

Intemaiionalizaiion also reduces the 
time lags inherent in localizing software 
for multiple markets. Software develop¬ 
ers have become sensitive to the issue of si¬ 
multaneous release. Quark of Denver, Col¬ 
orado, recently delayed the shipping date 
for its QuarkXPress 33 desktop publishing 
program to avoid compatibility problems 
for end users transferring riles from U,S, 
companies to overseas offices, Muitina- 
tional companies sharing files can appre¬ 
ciate this gesture. Another advantage to 
the simultaneous release of software in 
world markets is that it allows coordinated 
marketing campaigns. 

Internationalization Approaches 

Software developers generally use one of 
three approaches to isolate and protect the 
core algorithms: 

Compile-Time Internalionalizanon. Pro¬ 
grammers change the files that contain the 
source code and algorithms. 

Link-Time Intemationalizjation. Program¬ 
mers extract all the text strings, along with 


Levels of Internationalization 


in his book Sahns IntemaHonaliz^fion 
Guide: Ghtet Product De^n (Prentico- 
Hall, 1902) r autbof Bill luthlll chafacter^ 
izes software according to Its level of in- 
temationaliiation on the following scale: 

level 1—Software with texts and code 
sets that are adaptable internationally or 
are considered ‘'B-blt clean" and that sup¬ 
port the Latin4 code set. 

Level 2—Software with formatting and 
col lab on nnethods that are locate-sensr 
tive. Includes sorting order for alphabets 
and formats for date, time, and so on. 

Level 3 — Software that allows easy trans¬ 
lation of user-visible text, usualiy by plac¬ 
ing such text into a separate fife from the 
executable code. 

Level 4 —Software that supports East 
Asian languages, which frequently require 
mu It] byte code sets. 


algorithms that are dependent on language 
or culture, from the program code. 
Rtm-Time InternationaHzntiofi. End users 
select locale. The software contains text 
files for more than one locaJe. 

One interesting example of this Iasi ap¬ 
proach is embodied in (Compaq Comput¬ 
er’s Presario line of computers. The first 
lime you boot up one of these systems, it 
asks you to choose the language you want 
10 work in. However, if you inadvertently 
select the wrong one, you may be in trou¬ 
ble: The syiitem automatically erases all 
supporting files for other languages. These 
files are the normal MS-DOS and Win¬ 
dows language-support riles and could be 
easily restored from the dtsiribution flop¬ 
py disks, but Compaq doesn’t supply the 
floppy disk.s with the machines. 

Alpbabet/Cbaracter Encoding and Unicode 

Every language has its own alphabet or 
script; thus, alphabet or character encoding 
is fundamental to internationalizing soft¬ 
ware. Early computer standards for alpha¬ 
bet or script encoding made no provision 
for all the written languages of the world. 
Since computers manipulate numbers, text 
must be represented to the computer as a 
series of numbers, each number corre¬ 
sponding to a graphical representation of a 
character or glyph. 

The most common coded character set is 
the ASCII 7-bit code set. ASCII supports 
128 characters—52 uppercase and lower¬ 
case letters in the Roman alphabet and 10 


numbers, as well as symbols, punctuation, 
a limited number of accents, and control 
codes. ASen, one of the first code sets in¬ 
vented, was designed to support Ameri¬ 
can English. Other coded character sets 
were created to support other languages. 

Extended ASCII includes accented vow¬ 
els like ri and special characters such as 
the German Windows uses a superset 
of the ANSI character set, essentially ISO 
8859/x plus additional characters. The 
Latin-1 code set uses 8 bits (1 byte) to rep¬ 
resent a character, which allows the rep¬ 
resentation of 256 characters. 

Non-Roman languages with more than 
256 characters use doiiblebytc, muliibyte, 
or wide character sets. A doublcbytc char¬ 
acter uses 16 bits. A muliibyte character set 
can mix single- and multibyte characters. 
A wide character set typically contains 16- 
or .^2-bit characters. 

Code sets differ across operating sys¬ 
tems and language scripts. The best-known 
attempt to consolidate code sets is the Uni¬ 
code standard. This character code stan¬ 
dard, capable of encoding all known writ¬ 
ten languages, is being touted as the answer 
to efficient data portability among plat¬ 
forms, The Unicode Consortium, a non¬ 
profit organization in Mountain View, Cal¬ 
ifornia, was founded in 1991 to develop 
and promote the use of the Unicode stan¬ 
dard. Charter members include Apple, Xe¬ 
rox, IBM, Microsoft, Sun Microsystems, 
and Novell. The ISO, based in Geneva, 
Switzerland, approved Unicode in June 
1992 as the international character-encod¬ 
ing standard (ISO 10646). 

Unicode is a 16-bit code set that can 
produce more than 65,536 characters. Of 
these, 34,168 places are defined for most 
characters used in writing .systems, about 
6300 places are reserved for .software and 
hardware developers to assign their own 
chaiacters £ind symbols, and 25,000 places 
arc available for expansion. With Unicode, 
each ch^iracter is allocated a unique 16-bit 
value or number. Each 16-biL number is 
called a code point. 

Using the Unicode standard eliminates 
the need for complex modes or escape 
codes to specify modified characters or 
special cases. Another advantage is that 
Unicode has built-in special control char¬ 
acters for handling changes in text direction 
within a single line of text. 

The increasing list of softwaie products 
implementing Unicode is promising. Yet 
the cost of converting preexisting software 
to Unicode-compliant status is still pro¬ 
hibitive for several software developers. 

continued 


BV rK JUNE 1994 











STATISTICA/W''' (for Windows) Complete Statistical Sys¬ 
tem with thousands of on'Scrcen customizable, presentailoft-quality 
graphs fully integnOed wilh all procedures ■ Gompleie Windows 5-1 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
support ■ Unlimited numbers of data-, results-, and graph-windows 
■ Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one miother in a number of ways 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory tedmiques; multi¬ 
way tables with banners (presentation-quality rq)orts); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step¬ 
wise discriminant analy^s; log-linear analysis; fmior analysis; dus¬ 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/refiabUity; survival analysis; time series modeling; forecast¬ 
ing; lags analysis; quality control; process analysis; experimental de¬ 
sign (with Taguchi); and much more ■ Manuals with comprehen¬ 
sive introductions to each procedure and examples ■ Hypertext- 
based Stats Advisor expert system ■ Extensive data management fa¬ 
cilities (spreadsheet with long formulas, block operations, ad¬ 
vanced CEpboard support, DDE hot finks, relational merge, data 
verification, powerful programming language) ■ Batch command 
language and macros also supported, "tum-key system" options ■ 
All output displayed in Scrollsheets'** (dynamic, customizable, pres- 
cutotion-quality tables with toolbars, pop-up wiudows, and instant 
2D, 3D and multiple graphs) ■ Extimely laigp analysis designs 
(e.g,, correlation matrices up to 52,000x32,000, unlimited ANOVA 
designs) ■ Megafile Manager with up to 32,000 variables (8 Mb) 
per record ■ Unlimited size of files; extended (''quadruple") preci¬ 
sion; unmatched speed ■ Exchanges data and graphs with other ap¬ 
plications via DDE or an exten^ve selection of file impon/export fa¬ 
cilities ■ Hundreds of types of graphs, including categorized multi¬ 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ■ Facilities to custom design new graphs and add 
them permanently to menu ■ On-screen graph customization with 
advanced drawing tools, interactive stretching and residng of com¬ 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con¬ 
trol for slides and printouts; unmatched speed of graph redraw ■ 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs ■ Exteasive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay¬ 
ered compressions, marked subsets ■ Price $995 


Quick STATIST 1CA/vir“ (for Windows) A comprehen¬ 
sive selection of basic statistics and the foil graphics capabilities of 
STATlSnCAAv ■ Price $495. 


STATISTICA/DOS^^ (for DOS) A STATlsnCA/w-compai- 
ihie data analysis system m Price $795. 


Quick STATISTICA/DOS^» (for DOS) A subset of STA- 
TiSnUA/DOS statistics and graphics ■ Price $295. 


Domestic sh/h $ 10 per product; 14-day money back guarantee. 
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StatSoft 


2325 E. 13tli St. • Tulsa, OK 74104 * 
Fax: (91 e) 5S3-4376 


(918) 503-4149 


FRG). ph: 040/ 
, ph: 0402/482822, 
■afia), ph\ (03) 663 
ph: 808-841 


STATISTICA/Mac"' (for Macimosh) A STATlMlCA/^'-compatible, 
comprehensive data anal>'sis ajid graphics sy^m desigricd for the hlacmtosh ■ 
L,arge selection of statisUcal melhot^ lully integrated vrith presentalion-quaiity 
j^mphics (inch fdJA, tmiltiplots, a wide selection of tnieraciively rouaabfe 3D 
graphs; MacDraw-style took) M Ijnlimited size of hies 0 Fall support for Kystetn 
7, ind. "Publish and Subscribe" ■ Price $595. 

Quick STATISTICA/Mac''' (for Macimosii) Asubsei ofSTATIS- 
TICVMac: a comprehensive sdcction of basic stadsdcs and the full graphics ca- 
pabibties of STATBTICA/Mac M Price $395. 



Ovamas Offices: Statsott of Europe (Hamburg, 

4200347. fas: 040/4911310; StatSoft UK (London, UK), t 
fax: 0462/482355; StatSoft Pacftic [MeSbourne, Austrafia), 

&580, tax: (03) 663 61 tZ; StatSoft Canada-CCO (Ontario), ph: 805-848-0737, fax: 805-649-0918. Available From: CORPORATE SOFTWARE arKt other Authorized Represeotativea Workhvida: HoF 
land: MAS Julsirig, 0/1-230410; France; Version US (l) 405W813: Sweden: AkademiData 018-240035; Hungary: Dagi&nl Kt| 186-5762; Betgiym; TEXMA 10 61 16 28; SouEh Africa: Osiits 12 663-4500; 
Japan (Macintosh): Three’s Company, tnc.. 03-3770^7600; Japan (DOS and Windows): DesigTi Technofogies, Inc., 03-3667-1110. 

SlatSon. STATiailCJUW. OdciiSTATISTtCAW. STATlSTIGA^IUtei:. Quic^ 3TATISTIClA/IUta£. STATlSTlCArDOS. Ou>ci< STATlSTTlGAnX^. flnl ScfaJlSlwT trademskE cil StalSott, ks. 
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Observing the Conventions 


A considerable variety of typo¬ 
graphic and local-usage dif¬ 
ferences have to do with the way people 
in different parts of the world use and 
express numbers, dates, quan¬ 
tities, symbols, and pane- 
mation. The following short 
list shows some of the impor¬ 
tant conventions and format 
differences that you should be 
aware of: 

Dates, May 12, 1959, would be written as 
5/12/59 in the U.K., 12/5/59 in Denmark, 
and 1959-05-12 in Sweden. 

Calendars. Most countries use the familiar 
Gregorian calendar, Israel uses the Gre¬ 
gorian and Hebrew calendars, while Arab 
countries use the Gregorian and Islamic 
calendars. In Japan, years can be counted 
by the Gregorian calendar or by the Jap¬ 
anese imperial era. Conversion options 
are included in localized software, 

Twne, A time denoted as 8:32 pjn. in the 
U.S. would be 20:32 in Canada, 20,32,00 
in Switzerland, 20.32 Uhr in Germany, 
and KT 20,32 in Norway, 

Numbers and Number Symbols, The D.S. uses a 
decimal point and separates thousands 
with a comma. Other countries use a dec¬ 
imal comma and a period, apostrophe, or 
blank space for the thousands separator. 
Thus 3,9 i 2.45 can become 3,912,45 or 
3 912,45. Words used to express numer¬ 
ical quantities can have different mean¬ 
ings, too: A billion refers to a 1 followed 
by nine zeros in the U.S., while in Latin 
America and Europe, it refers to a 1 fol¬ 
lowed by 12 zeros. Therefore, a BBC an¬ 
nouncer says “orie-thousaTid-mllboii dol¬ 
lars'^ where an American would say **one 
billion dollars," In Japan, software should 
support kanji, katakana, and Marusuuji 
(i.e., numbers in a circle), as well as the 
usual Arabic numerals. 


Counting Currency, U.S. currency written as 
$2,456.78 is 2.456,78 DM in Germany 
and 2.456$78Esc. in Portugal. Also, donf 
forget the special characters needed for 
currency, such as the British pound 
(£) and the Japanese yen (¥), 

Measurement Scales, Outside the 
U,S,—even just over the Canadi¬ 
an border—most countries use the 
metric system. Distances are ex¬ 
pressed in kilometers instead of miles 
and in centimeters instead of inches. 

Tennieratiife. As with other metric-system 
units, references lo temperature in most of 
the world are expressed in degrees Cel¬ 
sius, not Fahrenheit. 

Paper Sizes. U,S, paper standards are letter, 
legal, and ledger. Almost eveiywhcne else, 
the standards are A3, A4, and A5. Japa- 
ne.se paper sizes are .11S-B4 and JfS-BS. 

Address Format Americans generally place 
the house number before the sireei name. 
Most Latin Americans and Europeans 
write the street name first. 

Ptiirctuafioit, Jn Greek, interrogation is ex¬ 
pressed not by our American English 
question mark but by whai looks like our 
semicolon (;). Other punctuation marks 
include | and ^ in Spanish and << » for 
quotation marks in Greek and French. 

Colors, Americans automatically associate 
red with “stop” and green with “go”; the 
Chinese do not. 

Translatioii of Icofis, Images do not always 
translate the way you expect. Apple's 
Trashcan icon, for example, looked like 
a postal box to British Macintosh users. 
Religious icons and hand gestures should 
be avoided, as they may have culturally 
insensitive meanings in a number of 
countries. If you use book icons, be sure 
they open in the proper direction for the 
target market. 



Another problem area is program size^—if 
every stored character is 2 bytes long.^ the 
software may require a significant miiount 
of additional memory Just to run. Thus, 
for a variety of reasons, it will be some 
time before international character encod¬ 
ing is standardized across platforms. 


The Input Problem 

So the software can deal with different 
character sets. But how do you get them 
into the computer? Keyboard drivers and 
mapping tables for a variety of code sets 
can contend with European and Asian lan¬ 
guages. For example, French keyboards 


use an AZERTY keyboard rather than the 
QWERTY layout (the French just switched 
Q and W with A and Z). 

Asian languages present the biggest 
challenge: entering non-Roman charac¬ 
ters, The People's Republic of China's 
Hanzi ideographic script has over 7000 
commonly used characters, (An ideo¬ 
graphic character script uses pictures or 
symbols to depict a thing or an idea,) Tai¬ 
wan’s standards require 13,0(X} characters. 
The Windows 3.1 version for Taiwan sup¬ 
ports six different input methods: 

• Chang Jei —based on a public domain 
input method. Chinese characters are 
separated into two or more parts, or rad¬ 
icals. A radical is a part of a Chinese 
character that you can use to index the 
character; a character may contain more 
than one radical, but you can use only 
one of these as the indexing radical. 
These radicals are assigned Lo the key¬ 
board letters a through w and y. The let¬ 
ter X is reserved for complex radicals, 
and z is used for selecting a duplicate 
word. Up to five keystrokes may be nec¬ 
essary lo generate a single Chinese chiir- 
aclcr. 

• Phonetic —based on a phonetic alphabet 
(four different keyboard layouts are 
used). The keyboard includes 37 sym¬ 
bols representing consonants and semi¬ 
vowels and five for audible tones. 

• Qjiick/simplified —a variation on the 
Chang Jei method, 

• Internal code —based on the Big-5 inter¬ 
nal code, which is an unofficial code 
page used in Taiwan that contains about 
13,0(10 characters; this is enough for 
everyday busine.ss use but omits many 
classical Chinese characters. 

• /M-K/—uses 40 defined basic radicals 
for character composition. This is cur¬ 
rently the fastest input method found in 
Taiwan. 

• Arr^jy—10 defined basic keystrokes 
(numbered 0 through 9). The keyboaid is 
used as a matrix, and the number of ba¬ 
sic keystrokes is the index of the matrix. 
Each Array radical on the keyboard is 
determined by the first stroke and the 
last stroke of the radical (i.e., the row in¬ 
dex and the column index determine the 
radical on the matrix of the keyboard). 

Software for Japan must support three 
distinct writing scripts. Text typically con¬ 
tains an average of 55 percent hi rag an a, 
35 percent kanji, and 10 percent katakana. 

continued 
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THE WINDS are whipping into a frenzy 
and your senses are jamming on a brand new 
frequency. You re in the eye of Sound Blasterr 
where all the hottest games and software are 
made to be played. Sound 
Blaster sound cards set the 

; 

sound standard. And with ; q 
S ound Blaster 16 SCSI-2"“ 
and Sound Blaster 16 MultiCOr you get 
16-bit super-realistic audio quality. So, call 
1-800-998-5227 and crank up your wildest 
CDs or venture into the hurricane from hell. 
But if it gets too heavy, be prepared to evacuate. 

creative: 

CREATIVE LABS, INC. 
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Circle 148 on Inquiry Card. 
















state of the Art 


Transborder Tips and Traps 


Hiragana uses 46 Japanese symbols {cur¬ 
sive script rather than block letter form) 
to represent all sound combinations. Kan- 
ji refers to more than 7000 Japanese ideo¬ 
graphs based on Chinese characters. You 
can select one of two popular methods for 
inputting kanji characters: You can enter 
the hexadecimal representation corre^ 
spending to the character, or you can use a 
katakana-to-kanji conversion. If you type 
the phonetic spelling of the character, then 
the phonetic string is translated into the 
most-likely kanji character. A good con¬ 
verter should select the right choice about 
80 percent of the time. When the transla¬ 
tion is incorrect, you’re presented with 
phonetically similar ideographs to select 
from. Katakana consists of 64 phonetic 
script characters and punctuation, used 
typically for foreign words. {Note: Hira- 
gana and katakana together are often re¬ 
ferred to as kana.) In addition, Arabic nu¬ 
merals and Roman letters are occasionally 
used in Japan for phonetic spelling of for¬ 
eign words (these are called romaji). 

A “real” Japanese keyboard commonly 


has 106 keys (versus JOl for typical U.S. 
keyboards). The extra keys are for tog¬ 
gling the Windows Input Method Editor, 
katakana-kanji conversion, and so on. On 
a U.S, keyboard, these functions are ac¬ 
cessed by other key combinations. 

Keyboard entry for Asian languages is 
understandably slow and tedious. Pen tech¬ 
nology and handwriting recognition are 
being explored as possible solutions. There 
are already six pen-based Chinese char¬ 
acter-recognition input devices available 
for Chinese Windows. Yet some ideo¬ 
graphic characters arc quite elaborate and 
require 12 pen strokes. Penkey (Omm, UT) 
sells a trainable print- and cursive-recog¬ 
nition system called Savant 2,0 that can 
handle many languages if the fonts are 
provided. Fonts for ANSI/Latin-1 lan¬ 
guages and Japanese katakana and kanji 
come standard. The Savant 2,0 universal 
handwriting-recognition system includes 
built-in Unicode, JIS {Japan Industrial 
Standard), and ASCII switching. 

In the future, voice-recognition tech¬ 
nology will probably solve the laborious 


task of entering Asian languages via a key¬ 
board. Dialects such as Mandarin {with 37 
basic sounds, each with four possible in¬ 
flections) are distinctly and carefully pro¬ 
nounced. Voice-recognition software is 
already dealing with intonation, pitch, in- 
flectioo, stress, and pauses. The end user 
can modify pronunciation rules and ex¬ 
ception dictionaries. 

Foitts 

Arabic is a calligraphic cur.sive script with 
28 alphabetics, 10 numerals, and several 
special alphanumeric characters. Each Ara¬ 
bic letter has up to four possible shapes 
based on its position in a word: isolate, ini¬ 
tial, medial, and Final (i,c., alone, first, mid- 
die, and last). The software is expected to 
analyze the letter’s position in a word and 
change the letter shape accordingly. About 
250 characters are necessary to produce 
good-quality text. A DTP (desktop pub¬ 
lishing) program might include up to 900 
characters. One interesting feature of Ara¬ 
bic is that, while you are typing, previously 
entered letters will be changing shape. 
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Sorting Sequences 

Computer software for mtemational mar¬ 
kets must be able to implement various 
sorting algorithms. Each locale has its own 
sorting-order preference for uppercase and 
lowercase letters, double characters, ac¬ 
cented vowels versus nonaccented vow¬ 
els, and numerals. 

In the U.S., for example, the sorting 
preference is from a to z; but in Denmark, 
there are letters after z. In Latin America, 
the double character ch is treated as a sin¬ 
gle character and is placed after c and be¬ 
fore d. In Germany, d sorts with the letter 
o; however, in Sweden, o is the last letter 
of the alphabet. 

Writing Direction 

Most Western languages are written in a 
Roman script horizontally from left to right 
and continue this pattern from top to bot¬ 
tom, Arabic and Hebrew characters are 
written horizontally fmm right to left, from 
top to bottom—but with numerals going 
from left to right on the same line. Tradi¬ 
tional Japanese characters were written 


vertically from top to bottom, from left to 
right. The Japanese language is now also 
written horizontally from left to right. 

Interfaces and Menus 

You must allow enough space for text ex¬ 
pansion when translating from English into 
another language. The Microsoft Windows 
SDK (Software Development Kit) recom¬ 
mends allowing 200 percent extra space 
for I to 10 English characters, 100 per¬ 
cent extra space for 11 to 20 English char¬ 
acters, and 30 percent extra space for 71 or 
more English characters. For example, the 
Preferences selection from the Windows 
menu would translate as Bildschirmein- 
stellungen in German. Boxes containing 
text should be self-sizing and movable. 

Remember that software may not run 
(or run properly) if text files do not strict¬ 
ly meet certain technical requirements, 
such as character-length restrictions, string 
files, line links, command prompts, and 
other source code variables. Internal calls 
to related files will fail if you change file¬ 
names. Terminology consistency is crucial, 


since there can be hundreds of cross-ref¬ 
erences between the interface, the docu¬ 
mentation, the texE files, and the filenames. 

Trunstatiug Documentatioii 

Special care must be taken with documen¬ 
tation tnmsiadon. William Saiff, a technical 
writer in the Washington, D.C., metro¬ 
politan area, found an overwhelming need 
for guidelines to aid in the Iranslation of 
technical and marketing materials. '"Any¬ 
thing you do to make your information as 
clear and simple as possible promotes eas¬ 
ier translation,** he advises. “Avoid using 
English words with multiple meanings. 
For example, use because instead of 
Because has a single meaning; since can be 
confusing for a translator.” 

Terminology used in documentation 
should correspond to terminology in the 
software. Creating glossaries is imponant 
for maintaining consistent terminology. 
Microsoft publishes the GUI Guide— 
Intemaiional Terminology for ihe Wm- 
dows Interface, which includes standard 
translations for 14 European languages. 

conUnued 


The secret to the best cross-platform C++ 
application framework is in the legs. 



...Scott can tell you. As a 
Ibrmer ballet dancer, he 
knows that under all the 
grace and beauty lies 
incredible power. !fs the 
foundation for success. 

At XVT, Scott works 
on another powerful foun¬ 
dation: XVT-Power++™ — 
the application framework 
that allows you to create 
production quality applications 
faster and more easily than 
you’ve ever been able to before. 
Its power makes you look graceful. 


The secret is in the consis¬ 
tent and flexible structure 
(the legs) of the frame¬ 
work. XVT-Power++ 
encapsulates more appli¬ 
cation functionality than 
a class library, reducing 
programming time. It 
has built-in messaging 
that speeds your work. 
Talk about leaps in pro- 
ductivijy. Add a cast of features 
like Field Validation, Drag and 
Drop, Environment inheritance, 
Nested Views. Geometry Manage¬ 


ment, Imaging and the complete¬ 
ly integrated Rogue Wave™ data 
structures and, well, it’s not just one 
pair of legs, it’s the whole company. 

And that’s another point. XVT 
is the company that invented 
cross platform GUI devel¬ 
opment. Who knows 
the dance better than 
the choreographer? 

Audition it for yourself. 

Call 1-800-678-7988 for 
our demo. You'll see the 
power, the speed, the 
grace. Slippers not included. 
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Translation of Text Strings 

Leave room on the disks or plan for extra 
disks to accommodate the increased length 
due to text expansion when translating 
from English into many non-English lan¬ 
guages. File sizes of localized software 
will often be larger than the original En¬ 
glish files. Also, be careful that file com^ 
pression and decompression routines work 
properly with extended characters. 


Translation and Tetininology Tools 

Many translation and terminology tools 
can accelerate the localization process, 
GlobalWare (Los Angeles, CA) offers 
three products for managing the transla^ 
tion process. These tools extract text from 
source code, formatting and hypertext 
codes, and document files. The translated 
text is then automatically returned to the 
correct tocaiions in the source file. 


XL8 Code extracts text from program¬ 
ming code (e.g., C, C++, Windows re¬ 
source files, Macintosh resource files, Lisp, 
and Pascal) by using filters or code-defin¬ 
ition files. You can select the platform 
(e.g., Unix, DOS, Windows, Next, or 
OS/2) and the character-code page. XL8 
Help processes Windows help files, while 
XL8 Text processes document files. Two 
important features are included in the three 
XL8 products: The glossary tool set lets 
you create a glossary and attach it to a file, 
and the leverage feature applies previous 
translations to the current file. 

MCB Systems (San Diego, CA) mar¬ 
kets the respected Trades line of translation 
tools. Tlie Trades Translator's Workbench 
II is a Lransiation editor that simultane¬ 
ously accesses two databases: a terminol¬ 
ogy database, used to build custom glos¬ 
saries, and a translation memory database 
that stores entire sentences as they are 
translated. This approach uses fuzzy logic 
to access previously translated terms and 
sentences, helping language professionals 
translate more efficiently and consistently. 
A tag recognition feature lets you localize 
files from various DTP programs, as well 
as from Windows Help and resource files. 
The Trades Translator's Workbench for 
Windows, expected later this year, will 
add a memory functionality to Word for 
Windows and WordPcricct for Windows. 

WoridScript 

Apple's WoridScript technology provides 
built-in enabling for most written lan¬ 
guages. WoridScript was released a.s part 
of the Sy.stem 7.J operating system for the 
Macintosh in October 1992. 

System-software support for language 
scripts is streamlined with WoridScript. 
Each language script affects components 
such as character encoding, keyboard lay¬ 
out, input methods, sorting, fonnats, and 
fonts. Tables in the system resources spec¬ 
ify script behavior, while WoridScript J 
and WoridScript II extensions do the pro¬ 
cessing, WoridScript eliminates indepen¬ 
dent development for scripts. Routines for 
1-byte languages are included with World- 
Script 1. WoridScript II extensions pro¬ 
vide routines for 2-byle languages. Sup¬ 
port is included for rig hi-to-left scripts, 
vertical scripts, in-line conversion, and 
third-party front-end processors. 

Using the set of APIs along with a sup¬ 
porting language module eliminates the 
need for a specific foreign-language op¬ 
erating system. Programmers can now 
write their software for a single operating 
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Access Multiple VAX & UNIX Host Sessions 
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Give votJESELF more freedomI 

KEAterm^^ means there s no need to 
be so tied to your office. With the 
Multisession Option, you can enjoy 
multiple sessions on the road, as well 
as over your network, 

KEAtenn, PC-to-Host Connectivity, 
gives you greater power over your 
host data. Mainframe applications are 
enhanced with the hinctionality of a 
GUT interface and the performance ot 
Windows or 32-bit Windows 
Combined with the MSU* Multisession 
Option, KEAterm lets you run as 
many as ten simultaneous host sessions 
over a single serial line or modem. So, 
working at home, or traveling with 
your notebook, you can connect to 
your VAX or UNIX host through a 
modem and access multiple sessions 
just as you now do over your network. 
Lfyou currently use a DOS emulator 
and want to enjoy the power of 
Windows and an out of office 
experience, call us about special 
KEAterm upgrade pricing. 
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The success of AutoCAD has inspired 
dozens of cheap imitations. 


If you need a CAD package but don't need all the 
sophistication of AiitoCAEf software, don't settle for a 
cheap imitation. Get new AutoCAD^ LT for Windows!" 
Unlike those "bargain" packages, it's based on the world 
standard—AutoCAD—and gives you features the others 
can’t duplicate. Like more accurate 2D drawing tools 
for designing 

discrete parts. 3D design and layout tools 
and Full support for layers and blocks. 

And drawings you can link, so changes on 
the master are automatically reflected 
in other drawings. What’s more, making 
these drawings is as easy as using a few 
simple ic-ons and tools. But if yon do find 


yourself with a question, you’ll have access to on-line help 
as well as free 90-day product .support. And since AutoCAD 
LT reads and writes data just like AutoCAD softw^ue, your 
work will he compatible witli over a millioa AutoCAD users 
worMwide. Chances are your clients and colleagues are 
among them. So beware of cheap imitations. Visit your 

Authorized 

AutoCAD Dealer or leading retail 
software store. Or, for a free demo disk, 
cal! 1-800-228-3601 and ask us for 
Demopack A214. Outside the U.S. and 
Canada, fax 415-491-8311. 

M Autodesk. 


And one inexpensive one 
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system. Mac applications can be quickly 
localized^ even for non-Roman languages* 
Apple intends to support Unicode in fu¬ 
ture releases of its system software* 

MuKilingual Software 

The software industry is looking toward 
creating software designed to serve sever¬ 
al markets without the need for localiza¬ 
tion* Such software is sometimes leferrcd to 
as multilingual software. An early example 
was the 8/24 GC graphics card driver de¬ 
veloped at Apple. The driver included all 
the strings needed for 14 languages in a 
single piece of software, automatically con¬ 
figuring itself for the language of the user 
by checking for the language in which the 
operating system was running. 

Gamma Productions (Santa Monica, 
CA) offers a complete Unicode-compli¬ 
ant muliilingual word processing and font 
system for over 100 languages. Universe 
for Windows 1.04 permits mixing any 
combination of languages supported. It is 
even possible to mix vertical and horizon¬ 
tal scripts (e.g., Chinese and English) with 


correct rotation of characters and punctu¬ 
ation* Checking the spelling of multiple 
languages is possible in one pass. 

Tools to Support Software Migration 

The Gamma Server for Unicode is a 32- 
bit DLL that provides a systemwide set of 
resources for integrating multilingual pro¬ 
cessing in any Windows 3.1 or NT appli¬ 
cation for single-byte and dual-byte lan¬ 
guages specified by Unicode. By using 
Gamma’s API, an application can access 
a host of language-based services, including 
a wide variety of keyboard layouts; methods 
for converting user input to Unicode data; 
text services for determining character prop¬ 
erties, contextual analysis, ligatures and 
font mappings; plus spelling checker, hy¬ 
phenation, and thesaurus support. 

Muitilinguai Compuiing Magazine and 
Buyer's Guide (Sandpoint, ID) offers in¬ 
formation on the technical aspects of in¬ 
tern ationalization. The magazine covers 
new technologies, services for companies 
interested in localization, reviews of soft¬ 
ware tools and publications, and a calendar 


of events. Also, it has an extensive list of 
multilingual computing products. 

The promise of expanding intemaiion- 
ai markets with generally higher profit 
margins is motivating U.S. software de- 
velopei^ io internationalize or localize their 
products* Developers considering foreign 
markets need to know that much more than 
translation is involved. Two excellent ref¬ 
erence booLs that offer detailed overviews 
are Global Software: Developing Appli¬ 
cations for ike International Market by 
Dave Taylor (Springer-Verlag, 1992) and 
Software Internationalization and Local¬ 
ization: An Introduction by Emmanuel 
Uren, Robert Howard, and Tiziana Peri- 
notti (Van Nostrand Reinhold, 1993). U.S* 
software companies will continue to main¬ 
tain or gain a competitive advantage by 
adapting their products to meet the unique 
requirements of foreign countries. ■ 

L Chris Mitten a computer consuttanf in Wash- 
jngmi, /XC> has been involved in madme irmsta- 
(km raid software locatization for irumy years. Kou 
can reach heron the Internet at 70303.314@com- 
ptiseiye.com or on BIX c/o editors. ** 


Maybe One Day We'll All 
SpeakThe Same Language. 

P lug in to the world of global communication* Plug 
in to Power translator, the award-winning 
foreign language translation software from Globalink? 

Power translator features speeds up to 100 
times faster th^in human translators, easily-updated 

dictionaries of over 250,000 word fonns 
and phrases, and a 90%-pius accuracy rate! 


Available for 
DOS, Windows, ' 
and Macintosh.- 



Until 11ien,Hiere's 

Power Translator: 

1-800^255-5660 


U*S* anti Canada 


In Spanish, French or German to/from English, POWER TRANSLATOR 
can translate words, sentences, even entire documents in correct gramniafical 
structure'—all at the push of a button, lt*s simply amazing power for An 
ordinary PC* Now at incredibly low prices, ips even more amazing* 

Quick, easy, accurate translation is no longer science 
fiction. It*s reality* Find out about the software package that’s lobalirik, Inc. 

got the world talking. Ask for POWER TRANSLATOR today, 
your ticket to worldwide communication, or call Globalink* 




9ZQ2 Ue Highway. Fairfax, VA £2031-1209 
Inti,: 1-703-273-5600 
Fax: 1-703-273-3666 
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Outstanding. 



Rene Magritte, Chateau des Pyrenees, Ol 993 C. Herscovtei/ARS, New Yoris 


Once in a while, something is created that goes Call us to find out more about how Hardlock can 

above and beyond the ordinary* provide your masterpiece with the security it 

Something better than the rest, deserves. 

In the realm of copy protection locks, the Hardlock™ 
copy protection system rises above the others in 
securing your applications against unauthorized use. 

Hardlock is the only lock that uses a programmable 
algorithm, far more complex to decode than simply 
reading the contents of a memory chip. Hardlock also 
features selectable anti-debugging and reverse 
engineering protection as well as protection against 
hardware emulators, which no other lock has. 

Security. Quality. Technology. 

Hardlock is state of the art. 

For DOS, Windows, Windows NT, OS/2, Unix, Xenix, DES Single User, Network, CD-ROM Applications and More 

Fora distributor In Europe contact FAST Electronic GmbH,Tet: 49-89-53 98 00-20 F^: 49-89-53 98 00-40 'In Brazil contact HT-MACH, Tfih 55-21-257-0314 Fax: 55-21-235-6808 
■In Chile contact DatasoftS A, Te!: 562-246-7443 562-208-0591 ■ in Peru contact V.C.HJ., Tel: 51-14^0537 Fax: 51-14^75964 

■In Mexico contact D C, Computacion, Tel: 611-43-41* f^x: 611-46-41 



1-800-562-2543 

(a£NC0H| 

ENGINEERING INCJII— 

SrRmG JhE SORWARE iNDUSJRY SiNCE 1979 

Software Protecthn * Data Security 
Phone 708-808-0300 ^ Fax 708-808^313 
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Voted most reliable by 3^o-1 


In a recent poll by PC 
Magazine’s MagNet, 
AFC was voted the 
most reliable UPS 
manufacturer by a 3- 
to-t fTuirgm. That's 
dependability that will 
see you though years of 
unmatched power 
protection. 


APC 


Tripp 


MAGAZINE 


Starting at 

$ 139 ! 


When all else feik 


Back-UPS 


CLi 


UFETIME 

EQDIPMENT 

PROTECTION 


Aiigual 1993 
APC Back UPS 12M 


failure will occur, but when. Whetherdue to 
construaion, wiring, weather, other office 
equipment, or accidents, power problems 
are as inevitable as death and taxes. That’s 
why you need instantaneous battery backup 
power from the Back-UPS to prevent 
data loss, hard disk crashes, and hard¬ 
ware damage. 

If you’re concerned about 
lightning, rest assured that 
when measured using the 
ANSI/IEEE 587 Cat- 
‘ egoryAtestwave, 
, Back-UPS are 
superior to 


unbeatable... ” 


I here are three types of computer 
I users: those who have lost data due 
to a power problem, those who are going 
to, and those who have protected them¬ 
selves against the inevitable surge, black¬ 
out or brownout with the most reliable 
UPS they can buy: Back-UPS by APC. In 
faa, editors and users alike agree that if 
your system demands absolute reliability, 
you can depend on APC Back-UPS. 

According to a study by Bell Labs, 
undervoltages represent the overwhelming 
majority of power problems likely to hit 
your computer* The question is not if a 


dear 
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"All other brands of UPS die regularly in this 
lightning prone environment My A PC won’t 
dter saia Paul Sisillt Systems Analyst City of 
Part St Lucie ^ “With other brands^ users don't 
find out until it is too late. The power 
interruptions here are t/ery hard fo live with. 
The other brands are dying off. Typically they 
last fust beyond their warranty period. My 
Back-UFS is going on three years...no other 
brand is as r^iable. “ 



Don Traux knows first hand about Back-UPS 
reliability: “It ought to be against the law to 
buy a computer without an AFC Back-UFS 
2SO. 1 recently had a direct lightning hit right 
outside the house..*my computer never blinked. 
Each morning / get a surge down the line and 
both AFC’s hate it - they simultaneously ^holler 
*n clamp* while my 'Brand T quietly sleeps in. 

I ve relegated that unit to non-critical 
household stuff like my VCR. ” 



Andrew Wargo, Manager at Baxter Land 
Company, tried two other brands before Back- 
UFS. "One lasted a few days^ a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 hours! I then bought my Back- 
UFS for less than half of what 1 had paid for 
the others. We’ve purchased three more Back- 
UFS and for the past 14 months they've been 
just hummin* away on the same power line that 
was eating the other brands alive!” 


virtually all separate surge suppressors* 
Surge performance is even backed by a 
$25,000 Lifetime Equipment Protection 
Guarantee* 

If you*re protecting a network server, a 
communications interface port (on models 
Back-Ups 400 and higher) provides the 
security of an automatic shutdown to all 
major OS including NetWare, Windows, 
Windows NT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System?and more, so your data 
is safe whether the system is attended or not* 
(PowerChute software and interface kits 
sold separately.) 

And since data processed 
on networked clients needs 
protection too, the $139 
Back-UPS 250 provides an 


MADE IN 




Back-UPS |R td L) Application Sugg. Li 


250 LAN nodes, internet hardware, POS $139 

400 Desktop 4S6, 386 systems, servers $229 

450 Tower 486. 386 systerns, servers $279 

600 Heavily configured systems* CAD/ 

CAM workstations $399 

900 Multiple systems, longer runtime $599 

applications 

1250 Multiple systems, LAN hubs. 

small minis, telecom equipment $799 


*, I..* 



iMore than... 



Satisfied Users 


A PC has won more awards for performance 
and reliability than all other UPS vendors 
combined...including four consecutive LAN 
Times Choice awards... 



economical solution for all your LAN work¬ 
stations. 

Discovering how essential Back-UPS 
protection is can be hard,„if you wait for 
the next storm to roll through. But discov¬ 
ering how afforable it has become is easy.,. 
Call today and find out (the easy way) 
why more than 1,000,000 satisfied users 
bank on Back-UPS from APC. With more 
awards than all other 
brands combined, field- 
proven reliability, and a two 
year warranty, Back-UPS 
are power protection you 
can purchase with confi- 



AWARD-WiNNiNG FEATURES 


Instantaneous backup power beats 
blackouts and broitmouts 

Unmatched lightning Rested to UL1449) 
and surge protection for maximum 
hardware safety 

Network-grade line conditioning and EMU 
RFJ filters prevent glitdjes 

LAN Interface (on Back-UPS 4Q0 and up) 
provides automatic shutdown to ail major 
05: Windows, NT^ NetWare, LAN Server, 
LAN Manager, LANtastic,Unix, OS/Z, 
Vines, AppleShare/Sysiem? and more. 

Site diagnostics automatically spot missing 
ground and ret^ersed polarity, two common 
miswirings which usually require an 
electrician’s visit to diagnose. 

Option switches allow you to customize 
transfer voltage and alarm settings. 

Test Switch for ongoing peace of mind 

Z year warranty and full safety approvals 

$2S,000 Lifetime Equipment Protection 
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AMERICAN POWER CONVERSION 

800-800-4APC 

APC aJEOPE (+33) 641^900/ ASrA/PAOFlC FAX 40:-7S?-ie31 f 
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C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 


thousands of programmers have 
^already discovered how to get dBASE, 
FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with 
concurrently running FoxPro for 
Windows applications. You see, 
CodeBase technology is simply the best 
way to add multi-user xBase compatible 
DBMS power to C, C++, or BASIC. 


to program under Windows. But with 
our new Cod&Controls, you can simply 
Toint & Click’ to design data entry 
windows for date, numeric, and character 
information-formatted just the way you 
want it. 

NEW-Data-aware controls 

Our custom controls are 4iata-aware^ so 
now you can easily build a scrolling list 
box that’s tied to a data file, or look up 
matching combo box entries-even as the 


NEW-You get interactive queries, 
sorts, & relations 





" 



i 



Use CodeReporter to 
visually design reports 
easier than ever. For 
example, you can 
quickly build query and sort 
expressions using our calculator-style 
expression builder. In addition, you can 
easily relate data files together using 
our graphical relation builder. 


You still get high speed & small size 

CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE’s can be as small as 
45K! Youll also like the speed-with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 

Introducing CodeControls 

Nbwji)rmattec{ data entjy in IVindows is as easy 
as point «£ click/ 



Introducing the new CodeContmls, a unique set 
of data-aware custom controls. Now simply dmp 
them into your Windows applications via your 
favorite visual interface builder 

NEW-You get formatted data entry 

Experienced Windows programmers 
know formatted data entry is difficult 


user types. 

Introducing CodeReporter 2.0 

Now use the Instant Report Hlzard to create 
a variet)' of reports-iastantly. 



Introducing the new CodeReporter 2.0, our inter¬ 
active xBase report writer We designed it with 
developers in mind, but end-users will love it 

NEW-You get instant reports 

Use our new Instant Report Wizard to 
quickly create a wide variety of 
reports-in an instant, then easily refine 
them as necessary, or let your end users 
build their ovra special reports! 

NEW-You get drag & drop 

We've added drag & drop capabilities to 
CodeReporter, so regardless of whether 
you want data, totals, or text, simply drop 
a report object onto your layout screen. 



“There’s never been a better time to buy 
into CodeBase technology* You get 
complete xBase compatibility, frill 
DBMS power, plus an interactive report 
writer and a set of unique data-aware 
custom controls for Windows ” 

-Ken Sawyer, President, Sequiter Software 

Buy One, 

Get Two FREE. 

Now when you buy any one of our xBase 
library products: CodeBasic, CodoBase-h+, 
or CodeBase (forthe language ofyour choice), 
you’ll get both the new CodeReporter 2.0 
AND the new CodeConfro/s absolutely 
FREE-fora limited time only. 

Tb Order Now Call 

403 - 437-2410 

UnconditiomI 90-Lk^ Money-Back Gttamntee 
SEQUITER III FAX: 403-43B*2999 

-SOI-WARE INC. 11 UK TEL: ^44-81-317-4321 


P.o: Box 575 Newmarket HH 03657HD&75. 

01993 Seqiiler SoftwarB. Inc. All rlgni& feseived. CocJefSOSff. 03d#Bos«+-t, Co deflCB C. C^deR&pOfter. and Cod^ijnliab aie Irodemarta of Setter Softwaie Inc. Afl pKicfLCT nOffW* rrwflOOWJ Ore ftoownonto Of ll^ iHspecitve comptnlei; 
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state of the Art 


Crossing the Cultural Boundary 

Designing software for a different culture calls for an awareness of its subtleties and unwritten 
assumptions. Japan is a case in point. 


KUIVIIYO NAKAKOJI 



S uppose you're a software developer 
with a groupware product that you 
have successfully marketed in the U.S. 
Now\ you are about to introduce it to the 
Japanese market* and you have done your 
international-trade homework. You have 
solved complicated legal issues and de¬ 
termined that there are no competitive 
products available in Japan yet. You have 
embedded a kana-kanji conversion pack¬ 
age into your package’s interface and 
re written your system to deal with 2-byte 
character sets. You enlarged the size of 
the product’s text window by shrinking 
menu bars on the display, because they 
would need twice as much data due to the 
2-byte code. You hired a professional trans¬ 
lator to translate system help messages, 
the user's manual, and other documenta¬ 
tion into Japanese. 

Yet in spite of all this careful prepara¬ 
tion, there is still considerable potential 
for failure, almost none of it easy to fore¬ 
see without taking extraordinary measures. 
This article points out some of the hidden 
assumptions and built-in misunderstand¬ 
ings that must be ironed out when taking a 
softwaj e system across a cultural border. 
The examples focus on differences be¬ 
tween the Ameiiciin and Japanese cultures, 
but striking differences can exist for many 
other cultural pairs. 

First, the people who translate the man¬ 
uals have very liiile knowledge of or user 
experience with groupware tools; the re¬ 
sulting manuals are difficult for foreign 
speakers to understand. Special terms may 
be literally or inadequately translated—it 
would not be unusual for gmuimare to be 
translated into “a device for a crowd”; the 
appropriate translation in Japanese is the 
same word, groupware, spelled out pho¬ 
netically in kana characters. For a long time, 
Americans poked fun at ihe awkward lo¬ 
cutions of'Tapanglish” once found in man¬ 
uals for consumer-electronic equipment; 
the lesson should be clear for those wishing 
to translate in the opposite direction. 

continmd 
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state of the Art 


Crossing the Cultural Boundary 


The idea of freely typing opinions into 
your groupware system on-the-fly during 
a meeting in Japan would not work be¬ 
cause converting kana characters (which 
can he input by asing a conventional Latin- 
alphabet keyboard) into kanji is a very te¬ 
dious task. By the time you finish typing a 
Japanese sentence, the topic Is probably 
not being discussed any 
more. AJso, you should not 
have sacrificed the menu- 
bar space for the text win¬ 
dow because Japanese ex¬ 
pressions are, in general, 
much more concise than 
English ones, A typical 
paragraph translated into 
Japanese takes only 60 per¬ 
cent to 70 percent of the 
space used by English. 

Finally, and perhaps the 
most important difference 
of all, the role and concept 
of a meeting is totally dif¬ 
ferent in Japanese business. 

Brainstorming discussions 
are held after work, often 
in a social selling over 
drinks. Negotiations must 
be done prior to the meet’ 
ing. During the actual 
meeting time at tlie workplace, people just 
agree with whatever their managers de¬ 
scribe and propose. It is considered so¬ 
cial ly unacceptable to challenge your man¬ 
ager's ideas in public. In summaiy, there is 
no point in using your groupwstre tool to 
record decisions made during a meeting. 
Indeed, there may be no point in using 
your product at all in the Japanese setting. 

To deal with these difficulties, guide¬ 
lines and checklists have been proposed 
for inU’oducing systems into other cultures 
and adjusting surface-level interface de¬ 
signs, including text and formats of num¬ 
bers, dales, and lime. Interface designers 
should also be aware that differem cul¬ 
tures have different connotations of im¬ 
ages, symbols, and colors, and may re¬ 
quire quite different mappings between 
the logical flow of ideas and the physical 
flow of objects on the screen (see refer¬ 
ence I). See ‘Transborder Tips and Traps” 
on page 93 for discussion of some of these 
factors. 

Underlying^ Unwritten Assumptions 

However, such surface-level adjustment 
is not enough. The introduction of soft¬ 
ware to a new culture brings to light many 
hidden and unpredictable factors. A sys¬ 


tem's functionality is often unconsciously 
affected by underlying traditions of the 
culture in which the system is designed. 

For example, many of the fundamental 
concepts used in Westem-language word 
processors—such notions as cursors, tabs, 
and margins—stem from the typewriter 
culture. The typical user of a Japanese 
word processor has had lit¬ 
tle exposure to the type¬ 
writer, because BC (before 
computer) documents were 
formatted using writing 
pads that typically used a 
20-by-20 grid for each 
character. To judge the 
length of a document in 
Japanese, we count char¬ 
acters instead of words. 
Given this background, 
Japanese users have had a 
considerable amount of 
trouble understanding the 
concepts of cursor move¬ 
ment embodied in a typi¬ 
cal word processor appli¬ 
cation. 

Reasoning processes and 
perceptions toward com¬ 
puter tools also vary from 
culture to culture. Ger¬ 
manic people prefer precise queries, where¬ 
as Latin people prefer browsing. A irial- 
and-error method is perceived as tedious 
and time-consuming in Japan, whereas 
some cultures associate the method with 
freedom and exploration, giving it posi¬ 
tive connotations. American users view 
CASE tools as drawing and writing tools, 
whereas European users view CASE prod¬ 
ucts a.s analysis tools. These Factors should 
be taken into account in designing the func¬ 
tionality of a system, as well as in devel¬ 
opment processes, marketing, and instal¬ 
lation of the system. 

Resources 

One research effort addressing cross-cul¬ 
tural considerations in human-computer 
interaction de.sign is exemplified in two 
recent workshops in cross-cultural per¬ 
spectives on human-computer interaction 
held in association with CHI (Human Fac¬ 
tors in Computer Systems) conferences. 
The first workshop, held in Monterey, Cal¬ 
ifornia, in 1992, explored how the science 
and practice of human-computer interac¬ 
tion research can support people working 
together by effectively dealing with and 
possibly taking advantage of the diversity 
of their professional and cultural back¬ 



Many of the fundamental 
concepts used in Western- 


language word processors— 
such notions as cursors, 
tabs, and margins—stem 
from the typewriter culture. 
But the typical user of a 
Japanese word processor 
has had little or no exposure 
to the typewriter. 



grounds {see reference 2). The second 
workshop was held in Amsterdam, The 
Netherlands, in 1993 to further develop a 
conceptual map of the cross-cultural per¬ 
spectives on human-computer interaction 
and to identify guidelines for developing 
cross-cultural design artifacts (see refer¬ 
ence 3). 

Modeling Cultural Differences 

During the second workshop, participants 
discussed a model (based on Trompenaar's 
model introduced by David Gee of the 
East London Business School) to charac¬ 
terize cultural differences more systemat¬ 
ically. The model includes six different 
aspects, many representing a polarity or a 
spectrum of behaviors and assumptions. 
Each of these aspects has significant im¬ 
plications for interface design. 

Time Perception, In some cultures, people pre¬ 
fer processing jobs in parallel, while in 
other cultures, the preferences is for se¬ 
quential operation. People’s attitudes to¬ 
ward patience is another issue. In some 
cultures, fast service is important and con¬ 
sidered a sign of efficiency; in others, peo¬ 
ple may prefer friendly but slow service, 
feeling that fast service is cold and rude. 

Intfivldualism vs, Collsctivo Action. Some cultures 
value teamwork, while others value indi¬ 
vidualism. 

Procedural vs. Declarative, In Western culture, 
people tend to prefer descriptions written 
in a declaruLive manner, while in Oriental 
and Russian cultures, people prefer de¬ 
scriptions to be written in a procedural 
manner. For example, a paragraph in En¬ 
glish often begins with a summary sen¬ 
tence, followed by auxiliary reasoning. In 
Japanese, however, a summary sentence 
usually comes only at the end of each para¬ 
graph, following step-by-step reasoning. 
These diffcrcni writing styles should be 
taken into account in designing help mes¬ 
sages and on-line manuals, as well as mar¬ 
keting and advertising material. 

Umvetsafistk vs. Partioilafistic. Some cultures val¬ 
ue unifomiity and waJit to have a uniform, 
global mechajiism for performing niultiple 
tasks. Others value particularism and pre- 
ter to have a different system specifically 
tailored to each task. 

Internal Cotitrol vs. External Control. In Western 
cultures, individuals want to have control 
over their own environment (e.g.. Western 
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medicine tries to conquer an illness). In 
the Oriental culture, on the other hand, in¬ 
dividuals try to harmonize with the exist¬ 
ing environment by gradually adapting to 
it (e.g.. Oriental medicine tries to com¬ 
promise and harmonize with nature). Such 
characteristics determine whether users 
like to have active or passive control in 
the human-computer interaction. 

Communication Overiaps. When two people com¬ 
municate, the interaction between them 
and the way they take turns depends on 
their language and culture. In many West¬ 
ern languages, the two parties take turns, 
alternating back and forth. In Asian lan¬ 
guages, the parties also alternate, but each 
alternation is followed by a brief pause. 
In Latin languages, the two sides of the 
conversation are likely to overlap, so that 
one interl'eres with the other. This may 
need to be taken into account when con¬ 
sidering human-computer interaction as 
communication. 

Although this list is not exhaustive, consid¬ 
eration of these aspects can help software 
designers to internationalize their systems. 

Crossing the Barriers 

With such a model as a framework, the 
challenge is how to identify and under¬ 
stand those characteristics. This challenge 
raises issues discussed in the first cross- 
cultural workshop mentioned above: You 
have to work with people from different 
cultures. Communicating with people from 
different cultures is much harder than 
expected. Not only are there language bar¬ 
riers but also the lack of mutually undcr- 
.stood social norms, background, and con¬ 
text require time, effort, and patience to 
establish a shared understanding. For ex¬ 
ample, if Japanese test users said they liked 
your system, would you know whether 
they were telling the truth or just being 
too polite to make negative comments 
about the system? 

Talking to people who know both cul- 
mres (e.g., a Japanese person who has lived 
in the West for a number of years) would 
be helpful, but it is also important to note 
that such a person represents, in fact, yet 
another culture: a culture on a boundary. 
Such a person may have slightly different 
value-judgment and reasoning schemes 
from foreign users who have not lived in 
other cultures. 

In addition to nationalities, you can 
characterize culture by differences in lan¬ 
guage, race, age, gender, or geographical 


region. Also, the introduction of computer 
systems creates additional new cultures: 
Consider the differences in what is ex¬ 
pected of a computer interface between a 
Macintosh user and a Unix user. Different 
disciplines, different expertise levels, and 
different roles in the workplace (e.g., man¬ 
agers, developers, and end users) each 
form their own culture. And each of these 
cultures is “not explicit but implicit, hidden 
behind or in the various artifacts, sym¬ 
bols, work routines, and established pat¬ 
terns of cooperation” (see reference 4). 
These considerations make you believe 
that adjusting your system to a culture by 
changing only surface-level issues will 
not work. 

To successfully introduce your software 
system to a different culture, you first need 
to familiarize yourself with the target cul¬ 
ture, and then you should design what 
amounts to a completely new system for 
that culture. Obviously, you want to iden¬ 
tify reu.sable components from the original 
.system and retain as many as possible, but 
you must recognize that some major 
changes may be needed before you build it. 
Most important, keep an open mind—you 
will probably learn a lot about both the 
culture and your system after you intro¬ 
duce the system into the culture and get 
feedback from local users. ■ 
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Don't Miss 

the Boat, Plane, 
Train, Deadline, 

Discount, Legal Case, 

stock Deal, Billing Cut-OfF 

because of incorrect 
time and date stamps 
on your documents 
and voicemail 
messages. 


never have to reset your clock again. 

{ PRECisionitnE 1 



Precision Time with Time Guard 
is THE software solution for PC clock 
accuracy. Provides the means to 
accurately set calibrate and main¬ 
tain stand-alone or networked PC 
clocks by accessing an atomic clock. 
Calculates drift and automatically 
adjusts clock for accuracy up to 
I second per month. 



Specify DOS or Windows 


ReqUIREnenrS: IBM at or compaUble PC with B0286 
or higher microprocessor. MS-DOS or POOOS Version 3.5 
or later. 1200 BAUD modem for Atomic clock access. 

Ckystaloqic" 


PERFECTLY LOGICAL SOFTWARE 

XZ& Pwinwtef Place Or.. Sutte 121 • Nashville. TN 37214 


Don’t Lose Time 
Call 1-800-391-9190 


vSl^rartiAiiiii^ifipiwAoaqy 

FOR MORE INFORMATION • FAX 615-391 -5292 • BBS 615-391 -8065 
Dealer, OEM and VAR’s inquires weioomed 
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PENTIUM & 486 PANTERAS 

Even better, we now incorporate the latest 
award* winning F^tera technology (includ* 
ing PCI) to our 486 PCs. The new 486 
Panteras are the 486 answer to both the 
value-minded and power-hungry user. 
There^s a package right for you, or well 
custom configure one to youi' exact needs! 

The expanded Rantera line includes 
more processors-from a 486SX’25 to 
a DX4-100 all the way to a Rentium-90! 
These new, improved and even more 
affordable systems feature local bus 
IDE hard drives from 214MB to 1GB; 
memory from 4MB to 24MB; 

3 PCI slots (one contains our 
PCI local bus video card) in 
addition to 5 ISA slots; and on¬ 
board Fast SCSF2 option. And all 
Pantera systems are 100% compatible! NetWork 


It rurs with 


NOW YOU CAN TOO! 

Top computer experts at three 
leading publications all agree 
that the ZEOS Phntera is 
the best Pentium-processor 
based system available. 

The ZEOS Pantera-66 
earned PC Magazine'^ 

Editors’ Choice (April 12, 

1994), PC/Computings 
BEST avrard (May 1994) 
and Computer Shoppe/s 
“top choice” (April 1994). 

These prestigious awards all add up 
to one thing-ZEOS computers are your 
#1 choice. 

Don’t settle for less. The ZEOS Pantera 
has it all. PC/Computing concurs: “Hot 
performance, room for expandability, and 
a low price make this system our top choice.” 


CHOICE 


AprI \X 1994 

Computing 


PURE PERFORAMNCE 

PC Magazine said: “ZEOS Pantera-66 combines 
quality features, good price, and high performance.**. 

A consistently above-average performer on all our 
benchmark tests* *. *” 

PC/Computing “Rbcket-fast performance and 
a great price make this our favorite Pentium of the lot*^ 

The ZEOS Pantera received the highest marks on 
the important Graphics WinMark and Disk WinMark 
tests run by PC Magazine. In fact, its Disk WinMark 
surpassed the next closest competitor by 35 percent! 

What makes the Pantera fly at supersonic speeds? 
A ZEOS designed motherboard with exceptional 
features such as a hot new integrated PCI Local Bus 
IDE Controller (supporting up to four IDE devices) 
that, as PC Magazine said, “pushes disk access into 
new territory."' 


ALL THE EXTRAS INCLUDED 

'Fhe best news is we give you all this at a marvelous price* 
There's no doubt about it* PC/Compufing smd: suggest 

you spend your money on this machine-it offers 
the best value of any system we tested*” 

4'he value doesn't stop with your purchase. 

You get the best service and support in the 
business. In fact, ZEOS has won more PC 
Magazine feader^ Choice for Service & Reliability 
awards than any other company-five in all. \\fe were the first 
to provide 24-hour toll-free technical support-every day! 

ZEOS offers you all this and more. It's easy to see why 
the ftuitera is an award-winning system. It's the Editors* 
Choice. Make it your choice. As PC/Computing said, 
“there's no doubt which machine you should choose: 
ZEOS's Pantera. * .this is a deal you simply can't pass up.” 
Call your ZEOS Systems 0>nsultant now at 800-554-5226. 



























PROCESSORS 


PACKAGE 1 


PACKAGE 2 


PACKAGE 3 


PACKAGE 4 



486SX-33 

486DX-33 

486DX2-66 

DX4-100 

PENTIUM-66 

PENTIUM-90 

More processors 
available. Call for details. 

STANDARD WITH 
EVERY ZEOS 
PANTERA SYSTEM 

■ Genuine 
Intel 

Pnjcessor. 

■ PCI local 
bus color 
graphics 
carf upgrad¬ 
able to 2MB. 

■ Two high-speed serial 
ports and one enhanced 
parallel port on the 
motherboard. 

■ Three PCI slots and five 
ISA slots. 

■ Optional on-board Fast 
SCSI-2 socket, 

■ Flash BIOS. 

■ 200 watt power supply 
with built-in sur^ge 
suppressor Switcliable 
between 115/230V 

■ ZEOS 101-key space¬ 
saving keyboard. 

■ FCC Certified Class B; 
UL Listed. 

■ Oxnplete ZEOS Customer 
Satisfaction Package. 

PENTIUM EXTRAS: 

■ RAM expandable to 
192MB. 

■ 12-bit ADPCM business 
audio integrated. 

486 EXTRAS: 

■ RAM expandable to 
128MB. 

■ EPA Energy Star 
compliant. 


$1495 

$1645 

$1795 

$2095 

$2395 

$2595 


Lease S^/ma 
IjeaseS60/ma 
ljeaseS65/nm 
Lease $^/tm 
Lease $87/tm 
LeastN^/tua 


1 4MB RAM 

■ 214MB local bus 
IDE hard drive with 
32K cache 

13.5^' 1.44MB 
floppy drive 

■ Windows-accelerated 
PCI local bus SVGA 
color graphics card 
with 1MB RAM 
(16.7 million colors) 

I ZEOS IT'1024x768 
non-interlaced SVGA 
color monitor .28mm 
dot pitch 

I Six-bay desktop case 
with two cooling fans 

I MS-DOS 6.2, 
Windows for 
Workgroups 3.1L 
Microsoft Mouse 


$1795 Lease 

$1945 Ijease$7D/ma 

$2095 ljease$7B/ma 

$2395 Lease $87/ma 
$2695 I.ease$96/ma 

$2895 ljeaseSK)6/ma 

■ SMB RAM 

■ 426MB local bus 
IDE hard drive with 
128K cache 

■ 2X CD-ROM drive, 
3.5'' L44MB floppy 

■ Windows-accelerated 
PCI local bus SVGA 
color graphics card 
with 1MB RAM 
(167 million colors) 

■ ZEOS 14''1024x768 
non-interlaced SVGA 
color monitor *28mm 
dot pitch 

■ Six-bay desktop case 
with two cooling fans 

■ MS-DOS 6.2, 
Windows for 
W)rkgn^>ups3.11, 
Microsoft Mouse 


$2195 Lease $71/im 

$2345 Lease $85/ma 

$2495 Lease $90/ma 

$2795 Lease $M/ma 

$3095 Lease $l£S/maL 
$3295 Ijease$lD9/nx3L 

■ 16MB RAM 

■ 528MB local bus 
IDE hard drive with 
256K cache 

■ 2X CD-ROM drive, 
3.5" L44MB floppy 

■ Windows-accelerated 
PCI bcal bus SVGA 
color graphics card 
with 1MB RAM 
(16,7 million colors) 

■ ZEOS 14''1024x768 
non-interlaced SVGA 
color monitor, .28mm 
dt)t pitch 

■ Six-bay desktop case 
with two cooling fans 

■ MS-DOS 6.2, 
Windows for 
W)!kgroups 3.11, 
Microsoft Mouse 

■ Choice of Lotus 
Windows application 


$2795 Lease $301/nxx 

$2945 Lease $107/im 

$3095 Lease $]30e/im 

$3395 Lease $112/mtt 

$3695 Lease $122/miti 

$3895 Lease $129/ma 

■ 24MB RAM 

■ 1GB local bus 

IDE hard drive with 
256K cache 

■ 2X CD-ROM drive, 
3.5" 1.44MB floppy 

■ Windows-accelerated 
PCI local bus SVGA 
color graphics card 
with 1MB RAM 
(16.7 million colors) 

■ ZEOS 14" 1024x768 
non-interlaced SVGA 
color monitor, .28mm 
dot pitch 

■ Six-bay desktop case 
with two cooling fam 

■ MS-DOS 6.2, 
Windows for 
Wbrkgroups 3.11, 
Microsoft Mouse 

■ Choice of Lotus 
Windows application 


FAVORITE OPTIONS 


426MB TO 528MB 

HDD UPGRAIK . 

....$95 

ADAPTEC 6360 SCSI 

CONTROLLER CHIP 

For on-board SCSI. Includes drivers... 

.$49 

96/48/24 V.42 bis 

SEND/RECEiV£ FAX MODEM. 

.$49 

INTEIU4AL 14,400 bps V.32 bis 
MODEM WITH 14,400 BPS 
SEND/RECEIVE FAX. 

..,$139 

1MB TO 2MB VIDEO RAM UPGRADE , 

.$59 

DIAMOND VIPER/PCI VIDEO 

CARD WITH 2MB VRAM. 

..$249 

ZEOS 15" MONITOR UPGRADE 

SVGA NI, 1024 X 768, flat screen. 

.$95 


ZEOS 17" MONITOR UPGRADE 

SVGANl, 1280x1024. 

...$495 

INTERNAL TAPE BACKUP 

80 to 250MB (with compression), 
includes backup software .... 

....$159 

10-BAY VERTICAL CASE... 

....$95 

MULTIMEDIA UPGRADE 

16-bit/48KHz sound card (Sound Blaster 
and Adlib compatible). Stereo speakers. 

....$148 

LOTUS SMARTSUITE UPGRADE 

Five Windows applications in one box!. 

...$299 


Many other affordable upgrades 
and options available. Call for detailsl 


Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: 
Government: 800-245-2449, Outside US. and Canada: 
612-362-1212. Purch^ Orders, MasterCard, VISA, Am 
Ex, Discover; Z-Card7 COD and affordable leasii® programs 
Open 24 Ifours a Day 365 Days a Year! 


CALL NOW TOLL FREE 


800 - 554-5226 

24 HOURS A DAY 



Ptirdiiiw mrdein .mr To Btcinesii leasing pru^nuns availableL Lease prices based m a S6-nunth lease; Ur: purchase uptun AH pricew spedficatiuns and avaitability an: subject En chai^ withdut notice: m caufirtu these 

and waranty cfctailiL Ptice&dii not mchiilr shippir^ Tbi- Energy Star rmhlffm dow not r^rfm-st-nt KR'V endorepment of my prnduct eir service. All prt.idi}cta and company names are trademarks or registered trademaite of ttieir E^pective 
bnkters- IrUel Inside and ftnltiiim are trademark (rf tmel Ci-jqjcwatina ZEUS £ a registered trademark; Z-CaM and Ctmipulera mow! are registered strviceniarka; I^ntera isa trademaik of ZEUS Internatkiial LLd.01994 ZEUS Internsakwat 
Lid., DOl Industrial Blvd.. MitmtafUiliii m S5413 USA. ZEOS a publicfy irntkd cnmpariy TNASnAQ ‘^mbol: ZEOS). PAN-BVT-9406 


Circle 145 on Inquiry Card, 





























The only statistics package 
you'll ever need. 


NEW 

SYS™’®6.0forDOS 

Call lor Intraductory Pricing 


^The best general-purpose statistics 
program*"^ just got better 

For more than 10 years, SYSIXT, I tic, 
has been producing accurate, com¬ 
prehensive statistics and graphics 
software, SYSIAT 6.0 for DOS, the 
latest version of the highly-rated 
SYSTAT package, brings you new 
dimensions of power and function¬ 
ality. A broad array of data handling, 
statistics, and gi'aphics features have 
been added to the package. SYSIAT 
can accommodate larger data sets 
than ever before: the program has 
been rewritten to let you analyze 
data files with thousands of variables 
and unlimited records. SYSLYT for 
DOS now supports extended mem¬ 
ory, to allow for very large, complex 
analyses. And, SYSDff s graphics are 



now object-oriented, so you can 
modifj' them with ease, and rotate 
all 3-D graphs to any perspective. 

From basic to advanced statistics 

/\11 versions of SYSTAT provide 
a full range of statisUcal analyses, 
including: ■ frequencies ■ / tests 

■ multi-way crossrtabs ■ nonpara- 
metric statistics m correlations 

■ linear, multiple, and stepwise 
regressions ■ ANOVA ■ ANCOVA 

■ repealed measures m factor 
analysis ■ cluster analysis m muld- 
dimcnsional scaling ■ Boxjenkins 
ARIMA models ■ Fourier amdysis 

■ principal component analysis 

■ means models m post-hoc tests 

■ time series ■ nonlinear modeling 
m loglinear modeling. 

SYSTEM' 6.0 for DOS adds several 
new analyses to die SYSTAT package: 

■ design of experiment procedures 
for quality control, including 
D-c^dmal, Titguchi, Plackett-BurmaJi, 
BoX'Behnken, and other designs 

■ matrix algebra commands and 
functions ■ RAMONA, a powerf ul 
path analysis procedure. 



New! QuickGraphs & 3-D Charts 

SY^AT 6.0 for DOS provides Quick- 
Graphs, plots that are automatically 
generated with each analysis. New 
3-D bar, pie and ribbon charts give 
you three dynamic ways to present 
your analysis results. The package 
now also supplies Shewhart, Pareto, 
and CUSUM charts for quality con¬ 
trol. Other SYSTAT gmphs include: 

■ box plots ■ density plots ■ function 
plots ■ icon plots ■ probability 
plots ■ quantile plots ■ stem-and- 
leaf plots ■ 2-D and 3-D scatteiplots 

■ maps with geographic projections 

■ contour plots. 

SYSTAT for Windows & Macintosh 

SY!?rAT (version 5) is also av’ailable 
for Windowfs™and Macintosh® AH 
SYSTAT data and graphics fdes are 
compatible across platforms. 

^SYSlAl^ ifm Windows) - imtk 
its supfrh graphics^ high-quaiity 
statistical (dgorithTns^ and 
reasemabk price — is an excellfnit 
clK/ice '* FCMapaiins 


Wiether you use DOS, Windows or 
a Macintosh-with SYSTAT you’re 
using the best statistics and graphics 
software available. 

To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information, call: 

708-864-5670 


for Windows oircle 134, 
For IBM/DOS circle 135. 




SYSTAT 


For more information call or write: SYSTAt Inc., 1800 Sherman Aventie, Evansfofv I Hindis 60201-3793. Tel:708.864.5B71]^ Fax:70B.492,35fi7 
Australia: £1.3.002.5088. Belgium: 32.1288.1775, Denmark: 45.B4 406575. Finland: 358.0.592 3BDD, France: 33.76.41B50B, Geimanv: 49.5B.4272Q75, 
Greece: 30.1362.9041 Hollanit: 31.34.0266336. Italy: 39.587.213640. Japan: 81.33.5802311. Malavsia: 603.703.5568, Mexico: 52.5.563.0641, 

New Zealand: 64J.8562675. Norway: 47.32.832.240, Petand: 4S. 12.36079], Spain: 34.3.4154904. Sweden: 46.31 .776.012C 
Switzerland: 31.971.33.71, Taiwan: B86.2.704.2782. UK: 44.462.480.055 

C SY&TAT®J(tip.: SYSTAT is % regisiEJEd tradErmrli, of SYSTAT. Inc iWnilOTn is a Microsoft Carp. M scinUtth I® roipaftTBil trademfiri! Of ApplE Ct^poTtr. lop, 

* SYSTAT lor DOS ratird hyghesl in ovoroll Dvalitstion by Sotfftfran Voi. S, JVo. A May. Sofivvara D^gaai ifi t t-.egt£tBr«rl irademerk ofNSTL, 
























state of the Art 


Developing Software Overseas 

Around the world, local developers are creating software that’s as good as or better than anything 
being made in the U.S. Here’s a look at the way the offshore software industry is growing. 

EDWARD YOURDON 



A bout six years ago, I began warn¬ 
ing people that the American soft¬ 
ware industry was likely to face increasing 
competition from developing nations. That 
warning has been borne out. Offshore soft¬ 
ware producers are grabbing a noticeable 
chunk of the global software pie. While 
the U.S. still dominates the industry, over 
the next few years, you can expect an in¬ 
creased presence of non-U.S.-made soft¬ 
ware in both domestic and international 
markets. And a number of these products 
will come not from the industrialized na¬ 
tions of western Europe but from third- 
world developing countries. The leaders 
in this movement will be countries such 
as India, Singapore, the Philippines, and 
Russia, where labor costs are low, and 
skilled programmers are abundant (see the 
text box “Quality: The Hidden Offshore 
Advantage”). 

We can expect the world’s developing 
countries in particular to take a clear path 
with regard to software development. This 
path has four distinct stages, and each stage 
offers some interesting opportunities. 

Stage 1: Live-in Contract Pre^rammers 

At first, teams of third-world program¬ 
mers will be knocking on doors, offering to 
develop software with teams located at the 
customer’s local site. The primary advan¬ 
tage to this approach is low price. Even 
with the overhead of travel, lodging, and 
administrative expenses, the client often 
finds that he or she is paying only half the 
cost of a comparable American work force. 
In some cases, cost is not as important as 
availability. If the project involves a “hot” 
technology (e.g., using Visual Basic for a 
client/server application), it may be diffi¬ 
cult for the client to find available talent in 
the normal labor pool. There is also the 
issue of stability: The “body shops” that 
provide offshore programmers often ar¬ 
gue that their people are less likely to quit 
and take another job in the middle of a 
critical project. continued 
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state of the Art 


Developing Software Overseas 


Quality: The Hidden Offshore Advantage 


American programmers are grappling with 20- 
year-old legacy systems that were estimated at 
81 billion lines of COBOL a few years ago. The 
programmer from India has no such problems. 
Our industry is now saddled with hundreds of 
thousands of programmers who know COBOL 
but not C'H-. MVS but not Unix, and structured 
design but not object-oriented design. 

I should emphasize that programmers from In¬ 
dia, Singapore, or China are usually just as well 
educated as their counterparts in Silicon Val¬ 
ley. The university computer-science curriculum 
is adequate in many developing countries—and 
if it’s not, students simply go to advanced coun¬ 
tries for their education. Indeed, approximately 
50 percent of the graduate-level computer- 
science students in the U.S. today are foreign na¬ 
tionals. Most of these students learn English 
as a second language and can read the latest 
computer literature with ease. 


Most of the problems associated with 
the first stage of development within the 
.software industry are obvious: The over¬ 
head expenses reduce the competitive ad¬ 
vantage of lower salaries, without provid¬ 
ing any benefit to the client or the .software 
vendor. Visas and work permits can in¬ 
volve enormous red tape, and the delays 
may be unacceptable to a client with a tight 
deadline. Language problems, cultural 
differences, and the difficulty of trying to 
maintain a life-style comparable to the 
higher-paid U.S. colleagues with whom 
the foreign programmer is working— 
all these are obvious but predictable prob¬ 
lems. Similarly, the client will often ex¬ 
press strong hesitation about hiring a for¬ 
eign programmer without an on-site 
interview; this poses a financial risk 
for either the overseas vendor or the 
client, depending on who pays the 
travel costs. 

A more subtle problem involves 
the “brain drain” from the foreign 
country. In the long run, perhaps the 
U.S. should rejoice in the fact that its 
software industry is becoming a 
“melting pot,” Just as its manufac¬ 
turing industries did throughout the 
nineteenth century. But national 
planners in the developing countries 
are very concerned: They are los¬ 
ing their best and brightest minds, 
because many of the programmers 
who go to the U.S. for a software 


Thus, the best software teams in the devel¬ 
oping countries are just as good as the best 
software teams in Germany. France, and the 
U.S. For example, the Software Engineering In¬ 
stitute, an American research organization, 
rates the capability of a software organization to 
consistently produce high-quality software at 
specific levels ranging from 1 to 5. Approxi¬ 
mately 80 percent of U.S. and European orga¬ 
nizations are at level 1. which is the bottom of 
the scale, 10 percent are at level 2, and a small 
percentage are at level 3. Only a handful of or¬ 
ganizations are at level 4 or 5. According to a re¬ 
port in The New York Times (December 29, 
1993), a Motorola software team in Bangalore, 
India, was recently given a level 5 assessment; 
what makes this particularly interesting is that 
no other Motorola software group, anywhere in 
the world, has yet achieved this rating. See the 
text box “Software Process Maturity Scale." 


project never come home. (Ironically, one 
government study in the Philippines actu¬ 
ally encouraged this practice, because ex¬ 
patriate workers typically send home a 
steady stream of cash to their relatives. 
This was judged to be a more effective 
way of bringing hard currency into the 
country than such traditional mechanisms 
as building a factory.) 

Stage 2: On-site Analysis, Offshore Code 

The second stage involves having a small 
group of systems analysts who will work 
with the customer, on-site, to define the 
system requirements, which they then 
transmit back to programmers in the home 
country. Most of the first-stage offshore 
players are planning to move in this di¬ 


rection. Using a small number of on-site 
analysts saves considerable transportation 
and overhead costs. Having home-coun¬ 
try software engineers implement the de¬ 
sign also minimizes the brain-drain prob¬ 
lem and allows the offshore software firm 
to begin building its own infrastructure 
and long-term expertise in software tech¬ 
nologies. 

The problems and disadvantages of the 
second developmental stage are obvious: 
End users are reluctant to trust an offshore 
firm several thousand miles away with the 
development of a mission-critical system. 
It’s often not clear to the customer whether 
the software developers will understand 
the nuances of his or her requirements, nor 
is it clear how well the developers can 
respond to ongoing changes in those re¬ 
quirements. 

Most developing countries have a me¬ 
diocre telecommunications infrastructure, 
compounded by bureaucracies that Amer¬ 
icans would find mind-boggling. For ex¬ 
ample, when I recently tried to establish 
E-mail communication with a colleague 
in India, my colleague apologized for the 
delay caused by the need to file govern¬ 
ment applications and obtain permits— 
just to get an E-mail addre.ss on someone 
clsc’s Internet node. In theory, modern 
technology allows easy fax and E-mail 
communication from New York to Ban¬ 
galore just as it does from Bangalore to 
New York; however, in practice, it doesn’t 
always turn out that way. 

The second stage, however, isn’t an all- 
or-nothing proposition: It works in some 
instances, not in others. It’s particularly 
good for certain kinds of systems pro¬ 
gramming projects, where the interface 
and the end results are well understood 
and clearly defined. For example, a soft¬ 
ware engineer who’s building a C-H- com¬ 
piler for yet another Unix hardware 
box doesn’t need much communi¬ 
cation with the programmers who 
will be the product’s end users. This 
explains why many U.S. hardware 
and software companies are heavy 
users of second-stage software or¬ 
ganizations. Also, if you’re part of a 
multinational company that has al¬ 
ready dealt with the telecommuni¬ 
cations issues for its overseas oper¬ 
ations (e.g., Andersen Consulting, 
which recently established an office 
in Manila), you probably won’t en¬ 
counter many new problems when 
you farm out some of your software 
projects. continued 


Growth Stages for Foreign Software Industries 


1. Foreign programmers develop software with teams 
located at the customer’s local site. 

2. A small group of on-site systems analysts works with the 
customer to define a project’s system requirements, 
which they then transmit to programmers in their home 
country for implementation and coding. 

3. Overseas developers create generic software products 
that can be marketed both in the home country and in 
the advanced countries. 

4. Overseas software producers offer to the worid products 
that take advantage of specialized knowledge and 
unique areas of expertise in their native countries. 


a.a.4. BVXE JUNE 1994 



















11 over the world software developers are 
looking for solid solutions to piraq? protection 
and revenue enhancement for their 
software applications. They're looking 
for secure solutions that are reliable, 
compatible and transparent. And that's 
why they call Rainbow Technologies— 
the worldwide leader in software 
and revenue protection. 


Tethnologicaly Supepiop 

Sentinel keys are supported by the largest RfrD 
department in the software protection 
industry—renowned for technological 
innovations like the world's smrillest key. 

And they guarantee support for virtually any 
language as weU as future technologies like 
Chicago and even Cairo. 


oiiwaie i.,riicdgu aiiu t 


Most Widely Used Keys 

It's true, more than 
10,000 software 
developers have called on 
Rainbow Technologies for the Sentinel* 

Family of hardware ke^. More than any odier 
in the world. In fact, there are over 4,000,000 
Sentinel keys in use today. That's because they 
are the most technologically sophisticated, "fake 
the SentinelSuperPro"', for example. 

Featuring next generation ASIC 
technology, this key provides the gall 

highest security and most flexibility 
available. Anywhere. It's just one in a family 
of keys that support virtually any computer 
platform including VWndows, NT, WIN32S, 

UNIX, OS/2, open systems and Macintosh. 


Cal Fop YoupseN 

It's no wonder seven 
out of the ten largest 
software companies 
use Sentinel keys from 
Rainbow. With direct support 
from offices and distributors in 41 countries 
worldwide, no one else can match Rainbow's 
reputation for service, Want 
know more? Call Rainbow 
today. Ask for a free copy 
of The Sentinel Guide 
To Securing Software. 

And while you're at 
it, ask about our 
complete line of 
Sentinel Evaluation Kits. 


aEllTinEL 

Securing the future of software 

For your free Sentinel Guide To Securing 
Software, call ymtr load office 
or dismbutar listed below. 


^•RAINBOW 


L fl B I E S 


UWASW/IATJISI AMERICA 714/454-2100 ■ RAINBOW LTD./U.K. 44 932 570066 ■ RAINBOW MICROPHAR/FRANCE 33 I 47 38 21 21 "RAINBOW GmtoMAIERMANV 49 39 32 T7 98 0 
WoHawiiie dtstrUfuiors; ARGEIVTINA: SJL 54 I 3748364 • AUSTRALIA^ LoadpEan 6| 3 69011455 • BINELUX; Inirocatn Stjtwrlty 31 74 430 105 

BHAZILr Mips StSterms Ltcfa 55 21 507 1839 • BIHGARMe KSlMtl'RO 3592 79 14 78 • CHILE; OiikSoft Lltla. 56 2 639 8892 • COLOMBIA: Ojnstnidata 57 1 610 8549 - CROAllA; EElMEr3S5 41 272 477 
CZECHOSLAVAKIA: ASKON Intemaiional 42 231 66 775 * GREECE: Byte Compuier S.A, 301 924 17 28 * HONG KONGi Computers and Peripherals 852 515 0018 
HUNGAKY: PolyTivarc Kft 36 76 481 236 - IRAN: Cain Electronics 982 122 22374 - ITALY: BH IBEXSA SPA 39 23 31 OQ535 * ITALY: Siosisteml 39 30 24 21074 
JAPAN: Glken Stiojf Co., Hd 81 52 972 6544 - KOREAi Genesis Te^lmoloijles Corp^jration 82 2 578 J528 • MEXICO. Impcx Compuudon, S.A. dc C,V. 9l 800 66 466 
MIDDLE EASTt Hudlc Intcmadonal 44 81 459 8822 • MOROCCO: Futur & Soft 212 2 40 03 97 “ PHUIPPINES: Techno Pmducq; and Services 63 2 732 5174 * POLAND: DAGMA SRZO O 48 31 525 200 
SCANDINAVIA: Ptrico 47 22 49 1500 • SPAINj MECCO 34 3 422 7700 * SWITZERLAND: IHV' AG 41 I 741 2140 
SWnZERIAND: Safe CampaJd S A. 41 2 421 0385 • niAILAND: BCS Imcmadonaj 66 2 319 4451 * TUKKEV: DIMEKS, Ltd 90 21 6 348 3508 • VENEZHEIAe MT-M Osers 58 2 261 4282 

CIrole 128 on Inquiry Card. 






state of the Art 


Developing Software Overseas 


Software Process Maturity Scale 



Levels Level4 

<t% <1% 


Designed to mte the capability of a software ofganizaiion to 
consistently produce hlgh-guailfy software^ the figures below 
show the percentage of software-producing organftations 
that have achieved a given level. 

Level 1: initiat— TTie ability to complete the project 

Level 2: Repeatable —Good project organization/plan¬ 
ning. testing, and quality assurance: configuration man¬ 
agement issues in hand 


Level 3: Defined —A standardized development process 
across the organization; intergroup control: peer review/waik-throughs; and proactive training 
programs to improve human skills to meet the organization's needs 

Level 4: Managed —A solid metrics program in place: the ability to quanti^ the process; the 
ability to establish and meet benchmarks 


Level 5: Optimizing —Pulling all the pieces together; reacting to changes and 
proactively anticipating problems; the abili^ to use numerical metrics to feed back 
Into the process; and continuous improvement based on experience 

Soume: Software Ei^igiDeemg tnsmutB 


And if your users and deveiopcrs are 
accuslomed to working with a rigorous 
software methodology that CASE tools 
support, you can reduce the communica¬ 
tions problems substantially. The Pact 
Group, a company based in Lyons, France, 
has taken this approach, li works with Eu¬ 
ropean clients and documents user re¬ 
quirements in a KnowledgeWare ADW 
CASE tool. The ADW repository is then 
shipped to Manila, where a “software fac¬ 
tory” of Filipino programmers, each 
equipped with a personal KnowledgeWare 
CASE tool, carries out the design, imple¬ 
mentation, and testing. 

Stage 3: Offshore Generic Software 

The third stage in the growth of the off¬ 
shore software industry is the develop¬ 
ment of generic software products—such 
as word processing packages, spreadsheets, 
and database programs—that can be mar¬ 
keted both in the home country and in the 
rest of the world. 

This stage often begin.s with the off¬ 
shore software developers producing soft¬ 
ware for their local markets. This is pos¬ 
sible because off-the-shelf American 
software may be unsuitable for a variety of 
reasons. The American software giants 
might consider the software market in 
Uruguay, for example, too small to bother 
with. Also, senior managers at Microsoft 
have told me that a new product doesnT 
even show up as a “blip” in the accounting 


Within Motorola—a 
company where quality is 
taken seriously—the only 
software organization to 
achieve level 5 on the SEI 
scale is in Bangalorep India. 


system until it generates 
$50 million in annual 
revenues; but this would 
represent a phenomenal 
success for a software producer in many 
developing countries, who would be happy 
with even a small fraction of that amount. 
Similarly, American software producers 
might ignore Brazil because of problems 
with government bureaucracy or concerns 
about rampant piracy. They may have ig¬ 
nored North African and Middle Eastern 
countries for political reasons or because 
they couldn't or wouldn't cope with the 
difficulties of Arabic script, 

American-made software can pose other, 
more subtle problems once it crosses the 
border. Standard, shrink-wrapped PC soft¬ 
ware packages from software giants like 
Lotus and Microsoft are intended primar¬ 
ily for operation on Amcriean-buill hard¬ 
ware boxes by Hnglish-speakLing program¬ 
mers. No matter what vendors tell you 
about their support for non-English lan¬ 
guages and less-common PC clones, pro¬ 
grammers in developing countries such as 
Mexico, Brazil, and Chile Fmd the reality 
quite different; they talked to me at length 
about their problems getting “standard” 
software (e.g., word processors or spread¬ 
sheets) working on their machines. Some¬ 
times the problem was with the hardware 
or the operating system, and sometimes it 
was with the foreign-language dictionary 
or thesaurus. 


Stage 3 becomes more interesting when 
the offshore developer decides to bring its 
software to the North American market¬ 
place, Obviously, tlie same kind of prob¬ 
lem can exist when dealing with the Eu¬ 
ropean or Japanese marketplace or any 
other market that already has an advanced, 
computer-literate user population. Even if 
the new software is bug-free, the devel¬ 
oper's cultural assumptions and trappings 
may cause problems (e.g., with user man¬ 
uals and GUI interfaces that the Ameri¬ 
can user finds subtly unacceptable). (For 
another perspective on cultural differences, 
see “Crossing the Cultural Boundary” on 
page 107,) 

But the real problem involves market¬ 
ing, The cost to bring even the smallest 
PC application into the American market¬ 
place can be daunting enough for the 
American start-up soft¬ 
ware company, let alone 
its third-world counter¬ 
part in Montevideo or 
Sao Paulo, Moreover, 
access to a million dol¬ 
lars provides no guar¬ 
antee of success. You 
can argue that Microsoft 
and Lotus are jugger¬ 
nauts, not because of their software tech¬ 
nology hut because of their marketing mus¬ 
cle, Suppo.se a software organization in 
India developed a look-alike version of 
Windows NT that was functionally equiv¬ 
alent but half the price, twice as fast, and 
only half as big. Even aside from the issue 
of copyright-infringemem lawsuits (which 
is also an extremely potent marketing 
weapon), what chance would the Indian 
company have to market the product suc¬ 
cessfully? 

Perhaps NT is too ambitious. What 
about a word processor? Many articles in 
the trade press have complained about 
rampant bugs and bloaied “fatware” char¬ 
acteristics of the latest releases of Mi¬ 
crosoft Word and WordPerfect 6,0 (see 
“Fighting Fatware,” April 1993 BYTE). 
It's easier to imagine an offshore software 
producer successfully marketing a $100 
word processor that provides 80 percent of 
the functionality of the big-name brands 
but manages lo fit in 256 KB. Even if you 
were to give It a full megabyte, you'd still 
be far ahead of the fatware products that 
require 8 to 10 MB of disk space—and 
that's just for the DOS versions; Windows 
software can lake 15 lo 30 MB or more 
per package. 

The natural reaction is to dismiss such a 
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INCREASE SPEED 

WINProbe uncovers the secrets to faster 
Windows operation. Simply click your mouse 
on ‘Tune Up" and WINProb€ analyzes your 
system, then gives you up to 35 suggestions on 
how to speed up your system... 

• Analyzes SmartDrive settings to improve 
hard drive performance 

• Identifies and explains how to set up a 
permanent swap file 

• identifies which mode is best, Standard or 
Enhanced 

• Pinpoints the optimum driver for your VGA card 

• Optimizes and frees fragmented memory 

• Analyzes and suggests the best Windows setup 
for your system 

TROUBLESHOOT 
YOUR OWN PC 

Few things are more aggravating than computer 
downtime and lockups. You waste time waiting for 
help and usually pay a dear price to get it when you 
finally do. Your time is valuable, so let WINProbe 
troubleshoot the problem for you. You'll be able to 
quickly identify the source of the problem; hard¬ 
ware, software, or configuration. Telephone support 
time is slashed. Repair bills drop like a rock (50% 
and more of your repair bills are for diagnosing the 
problem, WINProbe does it for you at NO COST!). 
Tests include... 

• CPU and system board in 16 and 32 bit operation 

• Math coprocessor 

• Memory; conventional, extended, expanded, 
and XMS 

• COM ports and MODEM control lines 

• Floppy drive speed and surface analysis 

• Hard drive surface analysis 

• Keyboard and scan codes 

• Video adapter and screen 

• Mouse initialization and interrupts 

• Printer operation, output, and cable 



EXPERTS’ 

PICK 


"This $99 toolkit deserves high praise for 
ease of use, completeness, and accuracy." 

Windows Sources 

"A bargain worth writing home about." 

PC Computing 

"WINProbe's most impressive offering is its 
memory-reclamation capability. This feature 
alone is worth the price of admission." 

PC Computing 


RESOLVE SETUP PROBLEMS 

Say 'goodbye' to software and hardware configura¬ 
tion and setup problems. WINProbe provides 
helpful information on... 

• Installing a new hard drive 

• CMOS display and edit 

• IRQ, DMA, and UMB usage 

• What to do when installing an add-in card 

• Cleaning up *.INI and ‘.GRP files 

• Memory allocation and management 

• Locating and removing duplicated system files 

OPTIMIZE MEMORY 

WINProbe includes a memory optimization feature 
which lets you reclaim memory that Windows applica¬ 
tions use but don't properly make available when 
you're in another program. Now you can avoid system 
crashes and other problems caused by reduced avail¬ 
able memory. 


COMPATIBILITY 

WINProbe requires an IBM AT, 386,486, PS/2 or 
compatible with at least I MB of RAM, DOS 3.1 or 
higher, Windows 3.0 or higher, and either a 
Hercules mono, EGA, VGA, or SVGA video. A 
mouse is recommended but not required. 

BUY WINPROBE OR 
BUY THE BUNDLE 

WINProbe is available by itself or in a special 
bundle with PC Certify, Landmark's DOS trouble¬ 
shooting software and Landmark DOS for Win¬ 
dows, the remarkable DOS-like operating shell for 
Windows. 

2 GREAT DEALS! 
YOUR CHOICE: 
WINPROBE..^^,^^ 

ONLY $4rS^ 

WINPROBE BUNDLE... 

WINProbe • PC Certify 
Landmark DOS for Windows 

ALL 3 PROGR>^^ 

ONLY $99^ 

. 90 Day 
Monef back 
Guarantee! 

TO ORDER, OR FOR THE DEALER NEAREST YOU, CALL 

( 800 ) 683-6696 

FAX: (813) 443-6603 • Int'l (813) 443-1331 
Mon-Thur:8AM-9PM, Fri;8AM-6PM, Sat:10AM-3PM 

niANDMARK 

RESEARCH INTERNATIONAL CORPORATION 

703 Grand Central Street • Clearwater, FL 34616 



Copyright €)1994 Landnnark Research lrrtfirnationalCoip.An Rights Reserved. VW4Probe and PC (lertify are traclemariadLjrximarkReseaidilniEmatnnalConx^^ 
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Software in Russia 


RONALD B. SCOTT 


B auk in 1989, when the Perestroi¬ 
ka policies of Mikhail Gorba¬ 
chev began lifting the iron curtain, sev¬ 
eral people in the information industry 
seemed to think that Russia had dilapi¬ 
dated facilities, outdated er^uipment. and 
technical knowledge and skills that bor¬ 
dered on the Neanderthal. And Russia's 
well-deserved reputation as a *‘one-disk 
nation” limited its appeal as a software 
market. 

That was then; this is now. Russia 
adopted copyright laws last year, and a 
new ethical standard has been taking 
hold. Bootlegging hasn't yet gone the 
way of the manual typewriter, but now'a- 
days “owning legal software is a status 
symbol,” according to Esther Dyson, an 
industiy watcher who has taken an active 
interest in eastern Europe and Russia. 

Judging by strong sales in the fourth 
quarter of 1993 and the first two months 
of 1994, an attitude adjustment is being 
felL Hard numbers are elusive and would 
not be large in dollars, but established 
companies did up to 70 percent of their 
annual business during 1993's final 
quarter, a year in which sales jumped 
40 percent overall. Despite inflation, 
unit sales increased at similar paces. De¬ 
mand for exhibit space at Moscow's 
Comtek '94 trade show quadrupled. No¬ 
vell. which previously sold NetWare 


through distributors, will open a Russian 
office in 1994. Compaq plans to sell its 
machines direct to end users. Oracle is 
doing well, as are several CAD/CAM 
developers. 

A Two-Way Market 

More and more Western organizations 
are discovering that Russian develop¬ 
ment teams are extremely cost-efficient 
(a well-paid Ph.D. engineer earns about 
S200 a month) and skilled. This may not 
thrill unemployed Lf.S. programmers, 
but it sugge.sts that, despite inflation kip- 
proaching i 0()0 percent in Moscow^ the 
Russian software industry has consider¬ 
able vitality. 

In late 1990. Lotus Development 
opened an office in Moscow, expecting to 
get more arrows in its back than bills in 
its wallet. “Our entry strategy was very 
conservative; Win market share without 
losing money ” says Jajie Kitson. presi¬ 
dent of Lotus Development Ru.ssia. Early 
success prompted step two and its savvy 
“just in time” strategy. “We had all these 
rubles that were worth a lot moi e in Rus¬ 
sia than in the U.S., so we reinvested here 
to strengthen our organization and re¬ 
duce our cost of goods.” says Kitson. 
“Today, everything but the shrink-wrap 
and the boxes is produced locally.” 

Lotus's pioneering actions have paid 
big dividends. At the present time, Lo¬ 
tus's Russian distributors report that Lo¬ 
tus 1-2-3 (Lhe first Western software 
package specifically localized for the 


Russian market) accounts for 90 per¬ 
cent of the DOS spreadsheets in Rus¬ 
sia. according to a Lotus spokesperson, 
Lotus's Organizer, a personal informa¬ 
tion manager, was the first Windows 
product lor the Russian market; it has 
virtually no competition, and the same 
goes for cctMaiL The spokesperson also 
reports that “most of the 2 million 386 
and 486 computers in Russia are net¬ 
worked,” and that Russia is proving a 
valuable testing ground for Notes, Lo¬ 
tus's group information communica¬ 
tions software. 

Ironically, Lotus’s network of 11 dis¬ 
tributors and 500 dcakrs—slreiching 
from Kiev in Ukraine to Vladivostok on 
the Pacific Ocean—has benefited new¬ 
comers like Symantec and Microsoft, 
which finally and grudgingly established 
a ruble price for their products late last 
year. 

“Getting here first was critical, .sell¬ 
ing for rubles was essential,” says Kit¬ 
son. “Brand loyalty is stronger here than 
in the U.S., partly because the previous 
system taught that competition puls peo¬ 
ple out of jobs. We worked hard to con¬ 
vince our dealers that competition builds 
jobs, that it was not disloyal to distribute 
Microsoft products, too.” 

As the pioneer, Lotus learned some 
early cultural lessons. First, instead of 
betting tlie farm on the unknown skills of 
a native, it imported a known expatriate 
American. “We didn’t think we'd find 
the commercial skill set necessary to 


scenario as unrealistic, if not downright 
impossible—but is it any less plausible 
than Japan's marketing the Honda Civic 
and Toyota Corolla against Detroit’s 
1970s-era gas-guzzlers? In fairness, I 
should point out that the Japanese had been 
producing automobiles for their own mar¬ 
ketplace for 20 years before they decided 
to enter the U.S., and they also had a great 
deal more capital than the typical two- 
guy s-in-a-garage software organizations 
that are popping up in third-world coun¬ 
tries. On the other hand, ii was barely over 
a decade ago that Microsoft and Lotus 
were, for all practical purposes, two guys 


in a garage; things change quickly in the 
software fie id. In the meantime, you should 
expect to see foreign-developed software 
that is shrink-wrapped inside an Ameri¬ 
can software box; the consumer won't 
know that Russian programmers have de¬ 
veloped the software (see the text box 
“Software in Russia”). 

Stage 4; Exploiting Home-Grown ^pertise 

The fourth and final stage in the develop¬ 
ment of a software industry involves the 
development of products that take full 
advantage of the native country's unique 
areas of applications expertise. 1 have seen 


unique applications that originated in 
Egypt. Brazil, Chile. India, Singapore, and 
the Philippines. All of them involve in¬ 
digenous applications expertise that is 
completely independent of the software 
technology per se. and all arc being pack¬ 
aged as commercially salable products. 

Egypt: Muitimeiiia and Interfiationa! 
Finance, A good example of home-grown 
expertise is Egypt, which has built some 
wonderful multimedia applications to 
catalog, manage, and display its vast trea¬ 
sure of historical artifacts. These appli¬ 
cations are likely to be far more sophisti- 
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make a product and sell it at a profit with¬ 
out making bribes/’ says Robert P. 
Schechter, Lotus senior vice president. 
Second, Lotus gave Kitson the title of 
president, a distinction it offers no other 
Lotus country manager. There is little 
doubt that her title smootlis relations with 
rank-conscious, male-chauvinist Russian 
apparatchiks and businessmen. 

Most barriers weren’t difficult to over¬ 
come. “All of the professional Russian 
employees speak decent English. And 
all the programmers here speak C++, 
too,” says Alexander Lvov, Lotus’s di¬ 
rector of localization. 

There is an ironic side to the software 
growth story. Although Western prod¬ 
ucts have made significant inroads in the 
former Soviet Union, few (if any) Russ¬ 
ian products have made it out to the 
West. However, substantial chunks of 
Russian code can be found in “more 
products than we know of,” according 
to industry-watcher Dyson. In March, 
for instance, Probots of Northampton, 
Massachusetts, released CMS 2.0, an 
automated modeling system that incor¬ 
porates advanced mathematical technol¬ 
ogy developed by the Russian Academy 
of Sciences. Corel has licensed a spread¬ 
sheet from Microinforum in Moscow and 
embedded it in CorelDraw 4.0. 

Many believe that liceasing underlying 
code will make up the bulk of the East- 
to-West softwiire trade for some time to 
come. “The technology gap is too huge; 
most Russian products are obsolete by 
U.S. standards.” says George Tarasenko, 
a software engineer who emigrated to 
the U.S. nine years ago and now con¬ 
sults with companies such as Bell At- 


cated than anything Americans would 
build in the U.S. 

Obviously, the technology of multime¬ 
dia is being developed largely in Holly¬ 
wood and Silicon Valley, but the applica¬ 
tion of multimedia often depends on local 
circumstances. Every country has muse¬ 
ums, and even the U.S. has some historical 
artifacts that date back a few hundred 
years—but it’s hard to imagine another 
country with as many millennia of accu¬ 
mulated history as Egypt. And while mu¬ 
seums in the U.S. are often ignored by 
everyone but bored retirees, Egypt’s mu¬ 
seums and historical artifacts are a major 


lantic and Clear Software, a company 
founded by another Russian emigre, 
Vadim Yasinovsky. 

Over time, though, you can expect 
Russian engineers to produce more sub¬ 
stantial add-in/add-on products. When 
Microsoft introduced its Russian version 
of Windows last October, the company 
sponsored a developers’ conference that 
was packed with engineers who had pre¬ 
viously been developing Windows prod¬ 
ucts using the English-language version. 

Lvov and Tarasenko see many oppor¬ 
tunities for collaboration. “Because of 
the broad, theoretical education Russian 
engineers receive, they are good at build¬ 
ing the skeleton for a product, while 
Americans, who receive more special¬ 
ized training, are good at putting flesh 
on the skeleton,” says Iwov. 

“We have much to learn from each 
other,” adds Lvov, who sees real advan¬ 
tages in Western development and com¬ 
pensation practices. “Teamwork was 
more important than quality in the old 
Russian system. Everyone was always 
minding your business,” he says. “Now, 
I have team members to consult with 
when 1 need help, but 1 own my assign¬ 
ment, Before, you weren't penalized for 
failing—but you weren’t rewarded for 
producing, either.” ■ 


Ronald B. Scott is chairman of the Boston of¬ 
fice of Ruder.Fitm, Inc., a glohcil-marketing com- 
mimications firm. He writes a monthly colutmi on 
business in the former Soviet Union for The 
Boston Business Journal. He was formerly a 
marketing executive with Baltic American Soft¬ 
ware, a Joint Russian-U.S. venture. You can 
reach him on the Internet or BIX at editors@ 
hlx.com. 


touri.st attraction and thus a major .source of 
revenue. In addition, they are a constant 
source of investigation by scholars wishing 
to carry out research “at the source.” If 
you were a museum director in Greece, 
Rome, China, India, or any other country 
with millennia of history, culture, and his¬ 
torical artifacts to catalog, organize, and 
present to the public in multimedia form, 
you would almost certainly find better sys¬ 
tems to buy from the museums in Cairo 
than from those in Cleveland. 

Ironically, Egypt has also built .some of 
the world’s most sophisticated financial 
applications for managing its vast array of 


loans and financial-aid packages from nu¬ 
merous countries, international agencies, 
and relief organizations. Other third-world 
countries might find such applications 
quite useful, and they certainly won’t find 
anything like them in the catalogs of Bor¬ 
land, Apple, or Microsoft. 

Hong Kong: The Race Is On. Tlie Royal 
Hong Kong Jockey Club generates nearly 
$10 billion in annual revenues from horse 
racing and other forms of entertainment. 
The club’s MIS organization is certainly on 
a par with the best in the U.S., and it uses 
the latest object-oriented methodologies 
and client/server architectures. But what 
MIS knows about computer support for 
offtrack betting is truly unique; there are 
betting stations sprinkled all over Hong 
Kong like ATM machines, and the level of 
sophistication is awe.some. Several Amer¬ 
ican municipalities allow offtrack betting, 
but how many languages and character 
sets do their systems have to support? How 
many currencies? The Jockey Club han¬ 
dles all these variables and more. As a 
result, it is in a prime position to sell its 
system to other race-happy centers in Aus¬ 
tralia, Kuala Lumpur, and so on. 

Singapore: Shipping Out the Red Tape. 
Over the past decade, Singapore has be¬ 
come known as a center of high-tech man¬ 
ufacturing; a number of electronics com¬ 
panies and computer firms have regional 
headquarters there. But for centuries prior 
to the computer age, Singapore was a deep¬ 
water port and trading center for ships ply¬ 
ing the waters between Europe and the 
Orient. As a result, the native population of 
Singapore knows an enormous amount 
about shipping and about the paperwork 
and information processing required to 
move cargo items on and off ships—cus¬ 
toms forms, bills of lading, and dozens of 
other forms. The faster this paperwork can 
be processed, the faster a ship can unload 
its cargo, reload a new cargo, and be on 
its way to the next port. 

Singapore has spent several years cre¬ 
ating an extremely sophisticated comput¬ 
erized management system for its deep¬ 
water ports. This system, developed with 
assistance from the National Computing 
Board as part of its larger scheme to make 
Singapore an “intelligent island” within 
the next decade, makes heavy use of ex¬ 
pert-system technology. Singapore now 
markets its port management system to 
Rotterdam, Hong Kong, New York, and 
other major ports around the world. 

continued 
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Brazil: Banking on Hyperinflation. Con¬ 
sider the impact of hyperinflation, a prob¬ 
lem that the U,S. has not experienced since 
the revolutionary war. Countries such as 
Brazil have dealt with the phenomenon 
for decades, and it has had a pervasive in¬ 
fluence not only on their economies as a 
whole but also on the various computer 
systems used to operate businesses within 
those economies. Remember how anxious 
you were in the early 1980s to get an extra 
day’s interest on your bank account when 
interest rates were hovering around 20 per¬ 
cent? Remember how annoyed you got at 
banking inefficiencies, and how nobody 
could explain what happened to your 
money in the three days between the rent 
check’s being deducted from your account 
and showing up in the landlord’s bank ac¬ 
count? 

Well, imagine what it’s like to live in a 
country where the inflation rate is 30 per¬ 
cent per month, where the locals joke that 
you can tell whether inflation is really bad 
by watching whether people travel by bus 
(where you pay at the beginning of the 


ride) or taxi (where you pay at the end of 
the ride). In the case of Brazil and a num¬ 
ber of other countries, you can also add 
the fact that banks have nationwide char¬ 
ters, without the crazy-quilt of state-char¬ 
tered banks that exists in the U.S. The end 
result is that some of the banking systems 
developed in Brazil are much more supe¬ 
rior to those in the U.S. and are being mar¬ 
keted aggressively in countries whose 
economies are more like Brazil’s than the 
U.S.’s. 

The U.S.: Still Competitive. Meanwhile, 
the U.S. still has application areas where it 
can exp>ect to maintain a competitive ad¬ 
vantage. For example, the U.S. dominates 
the world in PC-based operating systems, 
and it will probably continue to do so for 
the foreseeable future. Applications and 
systems involving multimedia technology, 
agents and wizards, pen-based and wire- 
less/mobile computing, and virtual reality 
are areas of strength, as is anything in¬ 
volving the information highway. On the 
other hand, you could have said the same 


about client/server technology, object ori¬ 
entation, and various other technologies a 
few years ago—and now those technolo¬ 
gies are deployed around much of the 
world. 

A Brave New World 

Worldwide competition in the software 
industry is not a unique phenomenon. Soft¬ 
ware engineers in the advanced countries 
can compete with those in the third world, 
just as American and European automo¬ 
bile companies have learned to compete. 
But that process cannot even begin until 
workers and management in the advanced 
countries learn that serious competition is 
possible, and that it is real. The software in¬ 
dustry has not yet recognized this, but we 
will certainly see it occur during the next 
few years. ■ 

Edward Yourdon is the globe-trotting author of 
nimierous hooks on structured and object-oriented 
programming, and editor of the American Pro¬ 
grammer and Guerrilla Programmer newsletters. 
He can be reached on the Internet at yourdon@ 
acm.org or on BIX c/o editors. ” 



ICONTROLLER" 

The new “MARIQllA™”is the ultimate 
input device dev^ped as a result of 
extensive research in next-generation 
input device technology. 


Features: 

1. Ten-Key equipped cxDmpact design. 

2. Data entry by mouse and ten-key operations, 
instead of keyboard entry, increases productiv¬ 
ity of Windows based applications and spread 
sheet programs. Side key allows switching 
between nrtouse / ten-key /furxjtion key opera¬ 
tion modes. 

3. LED irxficates each mouse operation mode. 

4. Switch resolution through software control. 

5.4 bit microcomputer controlled. 

6. Plug and play for easy one-hand operation. 

Operation Environment: 

• Hardware: IBM PC 7386/486 compatibles 
(some specialized hardware may be incompatible). 

• Operating systems: 

Microsoft MS-DOS version 5.0 or above. 
Microsoft Windows version 3.1 or above. 

IBM DOS version 5.0 or above. 
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TRINITY CORPORATION 

3-3-8.TAKANAWA. MINATO-KU, TOKY0108, JAPAN. 
PHONE: 81 -3-3447-0037 FAX: 81 -3-3447-8467 


Attention distributors: 

Our success means greaf opportunities for you. 
For rnore iriforrnation piease corrtact 


Patent pending No. PCT/JP93 / 01539 
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More businesses are embracing distributed 
database technoiogy to better integrate 
their data and inform their staffs 



DCE: Building the 

Distributed Future . Page 125 

The DCE standard provides the foundation 
for a distributed enterprise. 

Providing Remote Access .. Page 197 

Performance and data integrity are key. 


Distributing Data . Page 139 

The Holy Grail of distributed databases is 
to supply reliable data anytime, anywhere. 


Changing ElSes . Page 183 

Traditional EIS systems must adopt to a 
distributed environment. 


Managing Storage . Page 153 

Making stored information available in a 
speedy, cost-effective manner is a 
challenge. 

Security Concerns . Page 165 

Controlling access is first place to start 




























Now you can control the printers 


The IBM LaserPrinter 4039 
^\\is family: RISC-based, J2 
ppm and 16 ppm printers, with 
600 dpi resolution standard. 
Plus upgrades for the 10ppm 
4039s are also available. 


Majorca. Waikiki. 
^Acapulco. Your office. 

No matter where you are, 
a network full of new IBM® 
4039 plus laser printers from 
Lexmark is easy to manage.That’s 
because every 4039 plus comes with 
Lexmark Is breakthrough MarkVision™ 
printer utility. 

MarkVision works with Windows™ 



to give you hands-on control of 
standalone or NetWare® attached printers. Icons of 4039 plus 
models, dialogue boxes and concise messages display details 
like which paper tray is selected and how much 

IBM LaserPrlnters are manufactured under the international quality siandarde ot ISO 9000. The Energy Star emblem does not represent EPA endorsement of any product or service. 600 dp 
Vou«n«aMm*Ttii under license. NetWare is a registered trademarl^ of Novell, Irrc. Windows is a trademark of Mtcrosoft Corporation. PCL Is a registered trademark of Hewlett-Packard Company. PostScript is e 


Tested and 
Approved 


memory is installed. In fact, you can find out more about 
a printer’s status from your desk than by actually hiking 
over to look at it. 

The beauty of MarkVision, however, isn’t just what 
you can see. but what you can do. For example, LAN 
managers can tailor printer functions for an individual 
user’s needs by simply pointing and clicking. Or, pull 
down MarkVision’s network utility menu, and recon¬ 
figure the entire 4039 plus printer network instantly. 

MarkVision also prompts LAN managers if a 4039 
plus needs attention, and allows adjustments to be made 
effortlessly. 

In addition to MarkVision, the 4039 plus family haj 
PostScript™ Level 2 and enhanced PCL®5 emulations. 


The New IBM LaserPrinter 4039/?/;/. 



















on your LAN from just about anywhere. 



moniior ihe status of an entire network 
of 4039p[\}s printers, and change any 
configuration option Just by pointing 
and clkking. 


providing the broadest con¬ 
nectivity in the industry and 
solving printing hassles by 
supporting up to 17 environiTicnts at the same time. 

And each member of the 4039 plus family is priced to 
make it an exceptional value/ 

The IBM LaserPrinter 4039 plus family comes to you 


from Lexmark, an independent worldwide company formed 
from a division of IBM. For more 
information, call 1800 358-5835, in 
the U.S. and Canada, 




Lexmark li Pfoud to Prnvkde 
Doaktep Nviworh iPiliitlng 
SotutComi to ttie Unfted 
Statw Otymplc CtiTTVTitt^ 


No other printers make managing a network as easy as 
a lazy day at the beach. 


IBM Personal Printers by 

LEXM|\RK. 


ihroughpul. feg&nerajjy detofm^rwa by page cbmpfexflyi wim maximum of 8 ppm, IBM Is a registered trademetk of fnte«>attojTial BU&iness Matihfnes'Corporalion fn the. Lj.S: aaiJ/or oLtie; countria^^iid ie used 
Iraderfi^iik qT Adobe Sy&temSf tnC.. which may bereglst-grey incerlatn lurlsdicflons, Lexmark, MarttNetand MarkVision are ii^em^ks ptfjwmark Internationa I,. I IntQrnrrtfonali |nc.. ■ 


Family, By Lexmark. Print Smart 
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-4LR REVOLimON MP^'-\ lu its fvrsc coj\ 


400-MHz. 

A Cause 
For a New 
Revolution. 


The ALR REVOLUTION Q-SMP 


figuration, it's a low cosf litO-MI'-iz i486DK4 
^mvtred V^ith four ll2-lnt PCtloail 
bus slots, six 32-bit EIS/l slots, (tud room fc 


up to 12-GB of data storage,, it sffi^s plt^tity 
room for high speed disk arrays, 32-bU 
adapters, and other netutork expansiou 
options. As ]pur network grows, the DX4 
processor module can easily be replaced will 
a 90- or ItHl-MHz Pentium processor. And 
when your needs increase even more, you a 
add a second Pentium processor, eontfertin^ 
the Revolution MP into a true, symnictricai 
di4al processing super server! 

server that's nearly imprissible to 
outgrow. 

To join the new revolution in 
server tecimoiogy, visit your local 
ALR reseller today^ or call us at: 


lEDirM^rwfisJri^ ^cml=jcrvS A-t Eac^ttf ^d^^raUW^B5^• T ■ 1—ijgp jry re it® 09 »-n 

*^<MtarVxr&oaui-nMCTMMr-mt H 


SffSt&m Gin^nltKn: 6 t^MB RAM, 2 -GS SCSI AARAV 
( 41540 -MS tiDlCn Han arwi AiiTus^ V\^nhaB NT^ 
*tSP CrSwutef sinaft priori tfuoted t^miihnmlQi^iiif trefflj, 


available 2-GB drives). Add 10 EISA 
expansion slots, three VESA VL 
local bus extensions, room for up to 
1-GB of EDC (Error EJetection & 
Correction) KAM, and our industry 
_ leading5year/15 month 
jB/ warranty with the first 
year of on-site service for 
’ free*, and you have a 


9401 Junjnimu, Irvine CA 927 tS 
TEL ( 714 ! 581-6770 FAX; ( 714 ) 581-9240 


800i444:4ALR 

rsaM m Cpptis^ve GD ALR INC 


ALR 

GBMPAR" 

REVDLUTIDN B-SMP 

ppDiiair 

QO-MIl PfNTIOM 

BB HHIPERITIOM 

MAX4 0PUi ESa 

MAA40PUI 

EISA/VLBUS 

EISA BUS 


StMBRAI 

EBC/ICC Metiari 

EBG/ECC mum 

laStlWBiyi 

8 BlnrasG Bays 

IflTllBl SIDIS 

7TDt8lSlDlS 

71SWAnsPlJlN?f 

445WAntPlMef 

'$64B5M$fl[>(icpo) 

mn EBF' 11 CPU) 

i;2,t00 MIflP (4 CPUt) 

mjm Er(4cpu>) 


Quad lOO-MHz Pentium 
Multiprocessing! 


As its name suggests, the new ALR 
Revolution Q-SMF^^ is nothing 
short of revolutionary. Even in its 
base configuration, this system tow¬ 
ers over the competition in both 
performance and value. By combin¬ 
ing fast 90^ and lOOMHz Pentium 
processors with 256-KB of level two 
write-back cache and our own perfor¬ 
mance boosting interleaved memory 
architecture, the Revolution Q-SMP 
easily docks over 110 VAX MIPS. 

But that type of power is nothing 
compared to this system's ultimate 
potential. Thanks to its unique 
AU^ Q’SMP modular architecture, 
the Revolution (^SMP can accommo¬ 
date up to four 90- or KXJ-MHz 
Pentium processors. It would take a 


smaH room fuU of 66-MHz i486DX2™ 
systems to equal this type of sym¬ 
metrical multi¬ 
processing powerf 
More importantly, the 
Revolution Q-SMP 
complies with the 
Pentium' newly issued Intel* 

MPSpec v 1.1™ multi¬ 
processing standard, making it 
compatible with soon to be released 
'"off-the-shelf' multiprocessing ver¬ 
sions of the most popular multi¬ 
user/network operating systems. 

Matching this seemingly bound¬ 
less processing power is a cavernous 
double-wide chassis with room for 
over 14-GB of fully accessible disk 
storage (over 22-CB with soon-to-be 
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DCEl Building the Distributed Future 



MICHAEL D. MILLIKIN 


D istributed computing 
deals with higher-level 
issues than physical me¬ 
dia and interconnection. 

The distributed environments must give 
users and applications transparent ac¬ 
cess to data, computation, and other 
resources across collections of multi- 
vendor, heterogeneous systems. The 
strategic architectures of every major 
system vendor are now based on some 
form of distributed computing envi¬ 
ronment. 

The key to realizing the theoretical 
benefit of such an aichitecture is trans¬ 
parency. Users can*I spend their time thrashing about try¬ 
ing to figure out where something is. Nor should developers 
have to code into their applications the locations of re¬ 
sources over the network; it is in no one*s interest to force 
applications developers to become communications gurus. 
Nor should business users have to worry about mounting 
remote volumes. And from the MIS viewpoint, the net¬ 
work should be manageable. Tlie final picture is one of a 
“virtuaf* network: a collection of workgroup, departmen¬ 
tal, enterprise, and inter-enterprise LANs that appears to the 
end user or client application to be a seamless and easily ac¬ 
cessed whole. 

One technology that will figure prominently in the future 
of distributed computing is the Open Software Founda¬ 
tion's DCE (Distributed Computing Environment). OSF*s 
DCE is an integrated set of operating-system- and net¬ 
work-independent services that support the development, 
use, and maintenance of distributed applications. Because 
of its ability to enable a manageable, transparent, and in¬ 
teroperable network of multivendor, multiplatform sys¬ 
tems* DCE could prove to be one of the most important 
technologies of the decade. 

DCE is a technology most users will likely end up li¬ 
censing from their system vendors. Most of the major play¬ 
ers have committed to delivering DCE in future versions of 
system and network software. For example, IBM, which 
provides a number of AlX-based E>CE products, has broad¬ 
ened its DCE offerings to include PC LANs, In September 
1993, IBM shipped a DCE SDK (Software Development 
Kit) for OS/2 and Windows and, at the same time, made 
available its first DCE product aimed at PC end users, the 
DCE Client for OS/2. Tn February, after months of testing. 


a Windows cousin appeared. By 
the end of this year, IBM plans 
to begin beta testing a new OS/2 
LAN Server that will include 
“snap-on*’ modules for specif¬ 
ic DCE services. 

Some large end users, how¬ 
ever, went directly to OSF to li¬ 
cense the early versions of the 
software. Those are the sophis¬ 
ticated users—such as Citibank, 
the Argon ne National Labora- 
toiy, and the Jet Propulsion Lab¬ 
oratory—that began to develop 
distributed applications in-house. 

For example, Citibank developed a paitotype application 
in which a Sun workstation makes calls to an IBM RS/6(KH) 
server, which in turn executes APPC (Advanced Peer-to- 
Peer Communications) LU6.2 calls that execute on an 
MVS host. In the past. Citibank developers would have 
spent months building some of the network application 
infrastructure (e.g., security, support for APPC, and trans¬ 
actional extensions) for such an application. 

In this prototype, however, a client Motif application 
running on a Sun workstation makes transactional RPCs 
(remote procedure calls) using a third-party vcndor*s 
{Transarc’s} transactional extensions to DCE to a server 
running on an RS/6000. The RPC server there executes 
APPC LU6,2 calls (using the Transarc APPC run-time li¬ 
brary), which execute on an MVS host. Everything par¬ 
ticipates in the same two-phase commit. Interoperability in 
this union of MVS and Open Systems is transparent. 

continued 


OSF’s Distributed 
Computing 
Environment 
standard makes 
distributed 
computing usable 
and invisible 
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WHAT THE DCE RPC OFFERS 


SIMPLICITY 

CONSISTENT 

CONSISTENT BEHAVIOfl OVER MULTIPLE TRANSPORTS 
FULFILLMENT OF OTHER DCE NEEDS 
S ECU 

INTERNATIONAUZATIOP^^^^^^^^^^^^^^^^I 


Citibank developers get to concentrate on 
the application rather than the application 
enablers. That is the promise of DCE in 
action. 

DCE is constructed on a layered archi¬ 
tecture, from the most basic providers of 
services (e.g., operating systems) up to 
higher-end clients of services {e.g„ appli¬ 
cations). Security and management are 
essential to all layers in the model. Cur¬ 
rently, DCE consists of seven tools and 
services that are divided into fundamen¬ 
tal distributed services and data-sharing 
services. 

The fundamental distributed services 
include threads, RPCs, directory service, 
lime service, and security service. Data- 
Sharing Services build on top of the fun¬ 
damental services and include DFS (Dis¬ 
tributed File System) and diskless support. 
The OSF has reserved space for possible 
future services, such as spooling, transac¬ 
tion services, and distributed object-ori¬ 
ented environments. 

Threads 

Traditionally, applications deal with pro¬ 
cesses, each of which hi[s a single thread of 
control. In this modeh multiple tasks with¬ 
in applications are divided among multiple 
communicating processes. 

Essentially, threads extend the process 
model to multiple threads of control that 
share a single address space and set of re¬ 
sources. A multithreaded program has de¬ 
composed a single program into multiple 
threads of execution. Threads are an im¬ 


portant emerging model 
for expressing paral¬ 
lelism within a process, 
especially within a dis¬ 
tributed environment. 

For example, this 
threading capability be¬ 
comes particularly im¬ 
portant within the con¬ 
text of an RPC. The 
RPC is synchronous by 
nature: A client makes a 
call for a remote function and then waits 
around until the call is fulfilled. With 
threads, however, one tliread can make the 
request, but another can begin to process 
the data from a different request. Thread¬ 
ing can therefore greatly improve the per¬ 
formance of a disUibuted application. 

The threads model puts less demand on 
the skill of a programmer than other par¬ 
allelism altemaiives, such as explicit asyn¬ 
chronous operations or shared memory. 
Asynchronous interfaces, although they've 
existed in some environments for some 
time, can be complex to implement In the 
commercial world, the less retraining a 
new technology causes, the better—re¬ 
training programmers can be a juajor cost 
constraint. Threads preserve a traditional, 
synchronous view of the world. 

Because of threading's obvious perfor¬ 
mance benefits, most modern operating 
systems are multithreaded. Much of the 
installed base is not, however. To pro¬ 
vide threads to support distributed appli¬ 
cations on those systems that do not sup¬ 
port threading natively, 
OSF DCE offers a threads 
package. This is essen¬ 
tially a library of threads 
routines. 

Compared to kernel- 
based threads, library- 
based threads have some 
functional restrictions, but 
they are really the best 
choice for broad heteroge¬ 
neous interoperability at 
this time. The presence of 
threads libraries provides a 
common denominator of 

The [K?E architecture follcws a 
layered model that integrates a 
set of technologies. T1i« most 
basic, or supplier, s«rvfces— 
such as the operaling system— 
are at the bottom, with the 
highest level being service 
consumers, or applications. 
Security amt management app^ 
to all layers. 


fonciionality across different operating- 
system platforms that might or might not 
have native support. The DCE RPC; the 
security, directory, and time services; and 
DFS all use the threads service. 

The RPC 

A well-known mechanism for implement¬ 
ing distributed processing, the RPC ex¬ 
tends a familiar programming model (the 
procedure call) across the network. The 
RPC can handle the nuts and bolls of dis¬ 
tribution (e.g., the semantics of the call, 
binding to the server, or communication 
failures). In theory, the programmer does 
not have to become a communications ex¬ 
pert to write a distributed network appli¬ 
cation. Programmers will use an interface 
specification language to specify the op¬ 
erations. Compiling this then produces 
code for both client and server. To enable 
this type of function, the RFC must be sim¬ 
ple, transparent, and reliable and must per¬ 
form well. 

The DCF. RPC offers simplicity. It ad¬ 
heres to the local procedure model as 
clo.seiy as possible while providing the 
distributed aspects of applications in a 
straightforward manner. It foists less of a 
conceptual change on developers, there¬ 
by reducing retraining time. This is espe¬ 
cially important for in-house corporale de¬ 
velopment teams. 

Consistent protocol is another DCE 
RPC hallmark. The RPC protocol is clear¬ 
ly specified and is not subject to u.ser (i.e., 
developer) modification. This guaranteed 
core is an important consideralian in a het¬ 
erogeneous environment requiring inler- 
operability. It's a specific design philos¬ 
ophy that the OSF has chosen; proponents 
of other RPC tools think that flexibility 
and the ability for developei^ to customize 
by adding their own functional extensions 
are more important. 

Regardless of the transport protocol it 
runs on, the DCE RPC provides identical 
behavior and keeps the management of 
connections invisible. The RPC interface 


The OSF DCE Architecture 



Threads 

Operating system and transport services 
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SEKISUI CHEMICAL CO.,LTD. 

Computer Applied Equipment Division 


4-4 Nishitamma, 2-choma, Kita-ku, Osaka, 530 Japan 
PHONE: OSAKA (06) 365-4504 FAX: OSAKA (06) 365-4375 
TELEX: 5236943 SEKIOS J 


■ tE-3000 MAJOR FUNCTIONS 

• Statistical analysis • Idle time measurement 

• Automatic configuradion ■ Off-line analysis 

• Data extend with 128KB/256KB S-flAM cards 

• Protocol translation display capability 

• Powerful trigger function • BERT functior> 

• Timer/countef capability • 192Kbyte buffer memory 

MULTI-PAOTOCOt. JWALHEH Mufti-Tunclwi tJifll Buppofte 

LE-2000 hiatv-speee eommufiicaikifl* nitwort< of 

C0<WP*CT PflOTDCOL AliAl¥^ Hiah-parlafnwica RS-ZSZC iine nwriitor 
f cafSHBlfl of monitorinsi hiflh-au«d asyn- 

■■ Yehroroua cofTimuniCaliOrt of aa.4Wbps. 


LE300C/2000: Restricted by COCOM 


(OMPAa LOCK ANALYZER 
CA-1000 CA-500 


* Simuitaineous sampling 
of IB ehanneta at a rate 
of tOOMHz. 

* Large capacity mefnory: 
32KbJta/CH 


• Simultaneoiis sampling 
of 1B diannele si a fate 
of SOM Hi. 

• Large capacHy memory: 
32KE)Ha/CH 


SC/2 

SC/2 has the SCSI simulation capability. 

A high-performance analyzer for professional use 
that is capable of simulating both the initiator and 
the target. 
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Me 


LINE EYE 


Some people think 
that by copying their 
software they*ll 
make out like a bandit. 
They*re right. 



Copy software 
illegally and you're com¬ 
mitting a federal crime with fines of 
up to $100,000. Help your organization 
comply with the law by ordering the Soft¬ 
ware Publishers Association's Software 


Management Guide. 
For only $80 you'll 
receive SPAudit for DOS and Macintoshr 
comprehensive auditing software, a video 
and procedures for keeping your organiza¬ 
tion's software legal. And your record clean. 


Keep your software legal. 


To order, call the Software Publishers 
Association at 1-800-3SS-7478, or 
include credit card information or a 
(±ieck and send or FAX this coupon to: 
SPA Management Gukle, P.O. Box 79237, 
Baltimore, MD 21279-0237, 

FAX (202) 223-8756. 

Name 


Cocnpany 

Title 


Address 


City 

Stare_Zig 

Phnne {1 _Ext 

Please send me_copies at S80 each. 

Tbtal _{DC residents add 6% sales tax) 

n Check enclosed JD Americati Express 
□VISA* PMasterCard* 

CardNuoiber 


Exp. Date 


Signature qI 
Cardholder 


NaETKOf 

Caidholder 


^^Dent copy that floppy. 
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The OSF DCE Directory Service 



Ibe CDS (Hitiiiiized for local occess. The bulk of diroctoi^ 
service queries wilt ask about resources within the query 
originator^s cell* The CDA takes queries to names that it cannot 
rtnd in the locat cell and passes them to another cell service or 
to the CDSf depending on the location of the name. Based on 
the X.SOO standard, CDS functions as a higher level Of the 
directory hierarchy in onier to connect multiple cells in multiple 
organizations. 


supports a variety of transports simulta¬ 
neously, and it allows the introduction of 
new transports and protocols without af¬ 
fecting the coding of the application* 

The DCB RPC fits in well with the oth¬ 
er needs of DCE: naming, DFS, security, 
and time service. The DCE RPC integrates 
with the authenlicaiion system to enable 
secure communications. It integrates with 
client and server threads, preserving the 
synchronous interface while allowing both 
client and server to exploit concurrency. 
Its ability to send and receive indetermi¬ 
nate-length streams of typed data supports 
DFS. 

The DCE RPC is integrated with the 
DCE Security Service to guarantee au¬ 
thenticity, integrity, and privacy of com¬ 
munications. And it supports doublebyte 
character sets, such as those used in Japa¬ 
nese and other Asian languages* 

Disiribiited Directory Service 

Finding tilings (e.g., users, resources, data, 
or applications) in a distributed network 
is the task of the directoiy service* Name or 
directory services must map large num¬ 
bers of system objects (e.g., users, organi¬ 
zations, groups, computers, printers, tiles, 
processes, and services) to user-oriented 
names. The problem is difficuh enough in 
a homogeneous LAN environment, given 
personnel and equipment moves and 
changes to names, locations, and so forth. 
In a heterogeneous global WAN (wide- 
area network) environment, the directory 
task becomes considerably more complex, 
given the need to synchronize different di¬ 
rectory databases* Furthermore, as dis- 
iribuled applications appear on the net¬ 
work, the directories have to begin tracking 


all those objects and their components 
as well* 

A good name service makes u*se of 
a distributed computing environment 
transparent to the user. Users should 
not have to know the location of a re¬ 
mote printer, file, or application, for 
example, nor should they have to key 
in the X.400 mail address for a distant 
colleague* 

OSF specified a two-tier architec¬ 
ture for the name service to address 
both intracell and worldwide com¬ 
munications* The cell is a fundamen¬ 
tal organizational unit for systems in 
OSF's DCE. Cells can map to social, 
political, or organizational bound¬ 
aries, and consist of computers that 
must communicate frequently with 
one another—workgroups, depart¬ 
ments, or di visions of companies, for ex¬ 
ample. Generally, computers in a cell are 
geographically close* Cells range in size 
from two to thousands of computers, al¬ 
though OSF cites tens to hundreds as being 
the most common range* 

Some vendors and users have pushed 
for the implementation of X*500 as a com¬ 
mon directory service at all levels. But the 
OSF believed that using X.50() at the work¬ 
group (i.e., cell) level would have been 
cumbersome because of the software and 
performance requ i rements—especially 
when more nimble cel I-level directory ser¬ 
vices already existed in the market. 

There are four elements in the DCE di¬ 
rectory service: 

CDS (Cell Directory Service). A network 
cell is a group of systems administered as 
a single entity. The CDS is optimized for 
local access. The bulk of directory service 
queries asks about resources within the 
query originators cell. Each network cell 
needs at least one CDS. 

GDA (Global Directory A^ent), The GDA 
is a naming gateway that connects the DCE 
domain to other administrative domains 
through the X.5(K) worldwide directory 
service and DNS (Domain Name Service). 
The GDA takes queries to names that it 
cannot find in the local cell and passes 
them to another cell service or to the Glob¬ 
al Directory Service (depending on the lo¬ 
cation of the name)* To look up a name, a 
client queries the local GDA. The GDA 
then passes an interdomain name query to 
the X*500 service* This service returns the 
response to the GDA, which in turn re¬ 
sponds to the client* The OSF GDA can 


be compatible with any global naming 
scheme* 

GDS (Global Directory Service). Based 
on the X*500 standard, the GDS functions 
as a higher level of the directory hierar¬ 
chy in order to coniiecl multiple cells in 
multiple organizations* 

XDS (X/Open Directory Service). Support 
for the X/Open API for directory service 
calls allows developers to write applica¬ 
tions independent of the underlying direc¬ 
tory service architecture* An XDS-com- 
pliant application will work unmodified 
with both DCE and X.500 directory 
services. 

Distributed Security Service 

There are two broad general categories of 
security services: authentication and au¬ 
thorization. Authentication verifies the 
identity of an entity (i.e., a user or a ser¬ 
vice)* Authorization (or access control) 
grants privileges to the entity, such as ac¬ 
cess to a file* 

Authorization alone is only a partial so¬ 
lution, however. Authentication services 
must exist within a distributed network 
environment where a workstation cannot 
be trusted to identify itself or its useni cor¬ 
rectly to shared network services. An au¬ 
thentication service is a mechanism for 
providing irusted third-paity verification of 
user identities. An authentication service, 
which basically requires the user to prove 
his Of her identity for each required ser¬ 
vice, must be secure, reliable, transparent, 
and scalable* 

OSF security is based on the Kerberos 
authentication system (developed at MIT's 
Project Athena), augmented by security 
components (sec ^‘Distributed and Secure" 
on page 165). Kerberos uses private-key 
encryption to provide three levels of pro¬ 
tection* The lowest level requires only that 
user authenticity be established at the ini¬ 
tiation of a conneclion, assuming that sub¬ 
sequent network messages flow from the 
authenticated principal* The next level up 
requires the authentication of each net¬ 
work message. On the level beyond these 
sale messages are private messages, where 
each message is encrypted as well as au¬ 
thenticated. 

End users should be minimally affected 
by the network-based service* In other 
words, you shouldn’t have to memorize 
dozens of passwords or codes. A great deal 
of the security benefits stem from this 
network service’s managing a user’s 
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^'Whdt flies through 
r the air with the 
greate st of Speed ? 




Wirele ss FiRLAN ! 
It’s all that you need. 


Fast 


Fu//* 10 Mbps Ethernet 
Full * 16/1 Mbps Token Ring 


Seamless 


Revolutionizes existing wired LAN 
iEEE 802.3 and 802.5 compliant 


Safe No health concerns Economical More cost effective than coble 


f rck Cannot intercept or tap 
OtrC U1 C into signal unnoticed 


.Tk K r No installation or iiceneng 
rricnuiy hassles-Plug’rVPIayin minutes 


* FIRLAN delivers the same data rate as cable. Customers report 
fewer crashes and faster speeds with FiRLAN, 




FIRLAtr 


Wireless So/ution...Fast Infrared LAN 



AT. Schindler Communications Inc. 

Fmwii tiiwsenwifcTA.t Siiiwdicf CDnwTuUHiKKij inc. u i»iong to w 


For more information, or the distributor nearest you: 
Caii (613)723-1103, Fax (613) 723-6895 
101-21 Antares Drive, Ottawa, Canada K2E 7T8 
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See us at COMDEX/Spring ’94, Booth #1014. 
















Everyone keeps saying 
PowerPC is coming. 

We believe you’d rather know 
where it’s going. 


IBM Microelectronics In the past year, 

Total Technology Solutions^ doubt youVe 

heard tjuile a lot about our PowerPC 
family of microprocessors. How they offer 
unprecedented, RISC-based performance. 
And how, according to nearly every industry 
publication, PowerPC processors are poised 
to revolulionize personal computing. 

Yet for all this, we at 
IBM Microelectronics'^'* 
Division understand you 
might still have questions. 
Not so much about how 
fast our PowerPC 
processors run, but how 
soon you can confidently 
put them to work I'or you 
and your customers. 

The answers are closer 
than you think. As prook consider that IBM 
Microelectronics has shipped nearly a half- 
mi llion PowerPC 601™ processors to the 
OEM market since September, Wliich 
means, by the time you read this ad, they’ll 
already be powering a range of computing 
products tliroiighout the world. To quote 
John Dunkle, president of the market 
research firm WorkGroup Technologies Inc,, 
“It won’t take long for the PowerPC to turn 
up in every segment of the market.’’ 

And that’s only tlie beginning. Right 
now, our PowerPC 603™ microprocessor, 
ideal for mobile and energy-efficient desktop 
systems, is available for immediate sampling. 
By the fourtli quarter of 1994, we plan to 
begin volume shipments of our PowerPC 
604r a next-generation processor targeted 
at the high performance desktop market. 
Close behind will be our PowerPC 620™ 


whicJi w ill offer exceptional perforaiance in 
high-end workstation and server applications. 
This impres.sive timetable is due to the 
extraordinary 
scalealiility of our 
PowerPC archi¬ 
tecture, a sharp 
contrast to the 
limited headroom 
of CISC-based processors. 

Of course, our momentum isn’t conlined 
to products. Today, PowerPC processors are 
poised to run sudi popular operating systems 
as AJX,"® 08/2^ Solarisf System 7, Windows* 
and Windows NT™ plus Taligent, In the 
aot-SD-distant future, PowerPC adopters 
can also look forward to the Pow erOperf"* 
Environment (POE), a next-generation, 
standards-based platform. 

Need more proof? Well, major applica¬ 
tion developers like Adobe, Aldus, Qaris, 
Microsoft, Quark and WordPerfect are busy 
creating PowerPC-based versions this very 
minute. And current DOS/Windows™ users 
can already count on state-of-the-art 
emulation technology for popular appli¬ 
cations. Most impressive of all, IBM 
Microelectronics plans to provide an 
outstanding array of PowerPC support, 
including software devel- 
opment tools, evaluation BITE 
boards and a network of 
design centers. 

So as you can see, the real news isn’t 
that PowerPC is coming, but what it 
already has going for it. To learn more, call 
IBM Microelectronics at 1-800-PawerPC, 
ext, 1430 (OEMs), ext, 1440 (programmers) 
or ext, 1450 (end users). 


Update 

The Po werHC alliance 
o f Apple, HIM and 
Motorola reached a 
significant milestone 
recently with the 
development and 
fahrication of the 
high peTformance 
ToiverPC fi04. 
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OSF Reorganizes, Sun Enters the Fold 


F rom the Open Software Foundation’s inception in 1988* OSF’s relationship 
with Sun Microsystems was competitive^ to be polite* Sun cenainiy was up to 
the challenge, with executives claiming that OSF really stood for '^Oppose Sun For¬ 
ever." The resulting contention prolonged the split be¬ 
tween ihe two major Unix camps for years. 

All that ended in March 1994 atUnifomm, where OSF 
unveiled a new business model and process that bring 
Sun’s SunSoft unit into the fold as one of the key members 
of the new organization. The new OSF (which is retaining 
the OSF name for the moment) is shifting to a more proj¬ 
ect-oriented operating model. Technology projects will be 
funded separately and managed individuany, and engi¬ 
neering w^ork will be outsourced. The hope is that this 
structure will promote more concurrent technology proj¬ 
ects, addressing more customer-specific technology issues 
and requirements in a more timely manner. 

The reorganized OSF relies on a new mnlti-tiered spon¬ 
sorship structuiTe, consisting of executive sponsors and associate sponsors. Execu¬ 
tive sponsorship requires a three-year commitment at a membership fee of $1 mil¬ 
lion per year. Associate sponsors pay a fee of $200,000 per year. Existing 
membership levels for nonsponsors remain unchanged. 

OSF is also adopting a new technology selection process* In the past, OSF issued 
an RFT (Request for Technology) for a specific area, evaluated the submissions, 
and integrated those selected. Under the new organization, project sponsors can 
take the initiative in proposing a complete development solution in the form of a 
PST (Pre-Structured Technology). Under the new organization, DCE I. i is slated 
for release in November. 


NEW OSF SPONSORS 


*mT0lol>al 
ItrfcifniatHHi StkfadKHis 

• BuO WorkhNide 
ltifDrmat»fiSjf£tcms 

•DEC 

• Fujitsu 

• Hevriett-Packard 

• Hitachi 

• InUmaiiatial ComiiifterS) Ltd. 


>NEC 

■Novell 

■ Olivetti 

> Siemens Nixdorf 
Informatipn S^lems 

* Silicon Graphics 

»Snnif 

■ SunSoft 
■Transarc 


access—in other words, authorization. 

OSF added a registry service and an au¬ 
thorization service as well. OSF is also 
including authorization checks based on 
Posix-conformant ACLs (access control 
lists) and an authentication interface to the 
RPC. 

There is growing de facto support in the 
industry for public-key encryption sys¬ 
tems such as the one provided by the 
RSA (Rivest-Shamir-Adleman) method. 
(Microsoft and Apple, for example, are 
working with RSA technology,) OSF also 
intend.s that applications for DCE be port¬ 
able from Kerberos to public-key authen- 
tication schemes such as that provided 
by RSA. 

Distributed File System 

The OSF DFS is intended to provide trans¬ 
parent access to any file sitting on any 
node on the network (security permitting, 
of course). A major concern in such a dis¬ 
tributed file system is making it simple 
for users. Vendors must address a num¬ 
ber of other issues in delivering such a file 
system. 

For example, a distributed file system 


should have a uniform name space. Files 
should have ihe same name, regardless of 
platform and location. Other features to 
consider are integrated security, data con¬ 
sistency and availability, reliability and 
recovery, performance and scalability to 
very lai'ge configurations without perfor¬ 
mance degradation, and coherent, loca¬ 
tion-independent management and ad¬ 
ministration. 

The OSF DFS, which is based on AFS 
(Andrew File System) from Transarc 
(Pittsburgh, PA), uses four principal com¬ 
ponents to address these needs: the DCE 
Logical File System, a protocol exporter 
(file server), a cache manager (client), and 
a token manager. 

The implementation of DFS provides 
an excellent example of how the various 
components of DCE work together. DFS 
software resides on each node of the net¬ 
work. DFS integrates the node file sys¬ 
tems with the DCE directory services, en¬ 
suring a uniform naming convention for 
all files stored in DFS* It uses the DCE 
security system, with ACLs to control 
access to individual files. The RPC stream¬ 
ing function allows DFS to move large 


amounts of data through a WAN in one 
operation rather than dribbling it across in 
smaller packets; this capability is very im¬ 
portant because of the latencies inherent 
in a WAN. 

To maximize file-access performance, 
DFS caches frequently access files on a 
workstation’s local drive. When a user ac¬ 
cesses daia on the file 
server, a copy of the 
data is cached local¬ 
ly. When the user 
is finished working 
with the data, the file 
is written back to the 
server. The result is 
rapid user access to 
distributed files. 

To prevent prob¬ 
lems from arising 
when multiple users 
-on different comput¬ 
ers access and modify the same data, DFS 
uses a token management scheme to co¬ 
ordinate file modification. This prevents 
unintentional corruption of distributed files 
through multiple out-of-sync updates, 

DFS allows system administrators to 
subdivide file-.system partitions Intofileseis 
(logical collections of tiles). Filesets are 
not mounted in the local file-system name 
space but are spliced into the DCE global- 
directory name space instead. The filesei is 
referenced by its global directory name, 
so its name is independent of its location. 
A fileset moved from one physical file¬ 
system partition to another maintains its 
global name. 

Thus, filesets make for easy adminis¬ 
tration. If a disk partition is getting close to 
capacity, an administrator can move file- 
sets to another partition or file server. 

Distributed Time Service 

Distributed network systems need a con¬ 
sistent lime service. Many distributed ser¬ 
vices, such as distributed file systems and 
authentication services, compare dates gen¬ 
erated on different computers. For the com- 
pari.son to be meaningful, DCE must sup¬ 
port a consistent time stamp. 

In OSF DCE, a time server is a system 
that provides time to other systems for the 
purpo.se of synchronization. Any non-lime 
server system is called a clerk. The DTS 
(Distributed Time Service) uses three types 
of servers to coordinate network lime. A 
local server synchronizes with other local 
servers on ihe same LAN. A global server 
is available across an extended LAN or 
a WAN. A courier is a designated local 
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What you need to 
succeed in Client/Server 


100% PORTABIUTY 

Applications developed with 
C/S ELEMENTS are fully portable across 
more than 40 platforms, including Sun 
Solaris. HP-UX, IBM AIX and Alpha 
OpenVMS You can build applications on 
any platform, then deploy on a new platform 
without rewriting a single line of code 
And without runtime fees. 


RICHNESS OF GUI 




OBJECT-ORiENTATION 

C/S ELEMENTS is a true object-oriented develop¬ 
ment environment that supports polymorphism, 
inheritance, encapsulation, classing and 
sub-classing. 


C/S ELEMENTS provides the most extensive 
set of GUI widgets, including business 
graphics, multitype listbox, textedit, browser, 
hypertext help, and color icons—all of which 
are available across multiple windowing 
environments. GUI objects are also fully 
extensible, enabling you to create portable 
custom objects. 


Windows & Windows NT 


ENTERPRISE-WIDE DATA ACCESS 


c/s aEMENTS provides full 
read/write access to a 
variety of relational databases 
such as Oracle. Sybase and 
ODBC-compliant databases, as 
well as hierarchical, flat file, and 
object-oriented data sources. 


Introducing C/S Elements 

The next generation client/server development environment. 


Moving to a client/server environment calls for robust tools that 
deliver power, productivity, portability and flexibility to your 
desktop. Now, all these benefits are available in one tool. 

Introducing C/S ELEMENTS 7 the object-oriented development 
system that delivers mission-critical, database-independent 
applications. C/S ELEMENTS also includes a powerful event-driven 
language. A rich, object-oriented C/C-f-i- interface. And a complete 
set of portable application services, such as error handling, memory 
management and file I/O. C/S ELEMENTS. All the elements you 
need to succeed in client/server development. 


To learn more about C/S ELEMENTS, contact us for 
further information: 

Subsidiaries European Representatives 

Neuron Data Paris (33) 14070 0421 Kolter & Partner, Switzerland (41) 1 9 39 24 22 

Neuron Data London (44)71 2241184 ComputasExpertSystems A/S,Norway(47)07541111 
Neuron Data Frankfurt (49) 6102 29 99 46 CASE Associates. Belgium (32 2) 723 95 67 

Neuron Data Tokyo (81) 3 3746 4371 
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server that regularly coordinates with glob¬ 
al servers. Servers can obtain the official 
Universal Coordinated Time from stan¬ 
dards organizations (e*g., the U.S. Naval 
Observatory) via short-wave radio, dial¬ 
up lines, or satellite. 

At periodic intervals, servers synchro¬ 
nize with every other local server on the 
LAN via the DTS protocol. The OSF DTS 
synchronization protocol is interoperable 
with the NTP, the pro¬ 
tocol used by the In¬ 
ternet. 

Extending and Using DCE 

The premise that DCE 
lays a foundation for 
extension is already be¬ 
ing tested and proven. 

Transarc, which pro¬ 
vided the basis for DFS 
to DCE, has released its 
Encina extensions for 
transaction processing 
based on DCE. Major 
user corporations such 
as Amoco have com¬ 
mitted to DCE, and major system vendors 
such as IBM, DEC, and Hewlett-Packard 
are busy implementing and delivering el¬ 
ements of the technology. 

The University of Massachusetts at 
Amherst is using DCE as a foundation for 
providing an advanced computing envi¬ 
ronment called Project Pilgrim. The lead¬ 
ers of Project Pilgrim decided that DCE 
best met their needs for an integrated and 
comprehensive distributed computing en¬ 
vironment. Project Pilgrim is completing 
its own distributed printing, mail, and 
event-notification services to layer on lop 
of DCE. 

OSF DCE LI 

Currently, DCE is in release Lfl.3. One of 
the major goals of DCE 1.1 is improved 
administrative function. Earlier versions 
lacked some functions, so it was difficult to 
configure or administer a EX3E cell from a 
single log-in session. OSF is rectifying 
this in release 1.1 by providing a new user- 
extensible control program and a new serv¬ 
er that will be able to start servers directly 
under a variety of circumstances and pro¬ 
vide better control over (and information 
about) what services are running on a host. 
The new server will also maintain the con¬ 
figuration files that cunent DCE programs 
require. 

Another major area for enhancement is 
security. Release J. I will see the addition 


of GSSAPI (Generic Security Service Ap¬ 
plication Program Interface). The current 
scope of GSSAPI is establishing security 
contexts, performing peer-entity authen¬ 
tication, and yielding shared keys. One of 
its key goals is to provide non-RPC appli¬ 
cations operating within a DCE environ¬ 
ment with the ability to use the DCE 
Shared Secret authentication protocol. New 
audit subsystems in DCE 1.1 will track 
security-related events, 
DCE 1.1 will be fur¬ 
ther internationalized to 
handle differing charac¬ 
ter sets or encodings for 
text data. The new ver¬ 
sion will also add sup¬ 
port for hierarchical cell 
naming and extended 
registry attributes. 

interoperability 

Although DCE has 
been built from many 
standard technologies 
and is designed to pro¬ 
mote interoperability, it 
is, in general, an extensive, interrelated 
environment. That is one of its strengths 
and also one of its weaknesses. The abili¬ 
ty to switch in and out of DCE usage or 
to work in a mixed DCE/non-DCH envi- 
ronmeni doesnT appear likely right now. 
For example, although a DCE Kerber¬ 
os server supports Kerberos 5, it is not 
compatible with MIT Kerberos 5. DCE 
Kerberos runs over the DCE RPC; MIT 
Kerberos 5 does not. OSF promises full 
Kerberos compatibility in DCE 1.1, but in 
the meantime users can solve the problem 
by taking a dual-stack approach and run¬ 
ning both. 

There are some exceptions to this tight 
integration of services within an extensive 
environmerii. Some of the DTS, security, 
and GDS feature.s are stand-alone. In ad¬ 
dition, GSSAPI will be in relea.se LI. But 
the essential philosophy behind DCE views 
tight integration as a feature, not a bug. 
Accordingly, a burden is placed on the 
user or implementor in choosing another 
design path. 

This is not an insurmoumable barrier. 
As another example, DCE and Windows 
NT are said to be compatible, even though 
NT is not a DCE platform. Compatibility 
is claimed by virtue of the RPCs' ability to 
interoperate. After some careful work at 
the source code level, developers can cre¬ 
ate DCE servers that communicate with 
Windows NT clients, NT servers that work 


with DCE clients, and DCE servers that 
communicate with DOS clients. 

Areas for Extension 

For DCE to fulfill its promise of becoming 
the foundation for widespread heteroge¬ 
neous disU'ibuted computing, it must de¬ 
liver support in two key general areas: TP 
(transaction processing) and object orien¬ 
tation. 

Support for TP is fundamental to suc¬ 
cess in the commercial market as a pro¬ 
duction system. Transaction integrity must 
be a given for basinesses that cannot afford 
any loss or inconsistency in data. Some of 
these sites have had gigantic centralized 
TP systems running for years. The base 
DCE technology is insufficient to provide 
the qualities expected in a standard TP 
system: the so-called ACID properties 
(atomicity, consistency, isolation, and 
durability). Transarc provides one solu¬ 
tion for this with Encina. IBM offers an¬ 
other with an implementation of its CICS 
on lop of DCE on AIX. IBM actually of¬ 
fers its customers a choice of either Enci¬ 
na or CICS for open TP solutions. 

Object orientation will prove funda¬ 
mental to the rapid proliferation of net¬ 
work-based applications, for some of the 
same reasons that are propelling the trans¬ 
parency of DCE to developers: It is too 
hard to write a network-based application 
without either extensive retraining or a 
technology that camouflages the intrica¬ 
cies of the network. Object orientation pro¬ 
vides this necessai 7 transparency as ease of 
development. Much of Novellas AppWare 
family, for example, is based on object- 
oriented technology. Objeci orientation 
will provide the necessary capabilities of 
reuse and customization required in to¬ 
day's business-oriented computing cli¬ 
mate, 

OSF is exploring extensions to its RPC 
interface definition language tliat will add 
object-oriented functionality. Once imple¬ 
mented, such features will support the Ob¬ 
ject Management Group's COR BA (Com¬ 
mon Objeci Request Broker Architecture) 
on top of the DCE infrastructure. Much of 
DCE's future success will depend on this 
sort of extensibility, as well as on the suc¬ 
cess of the organizational management of 
this collection of enabling technologies. ■ 

Michael D. Millikin Is vice pres idem ofprograms 
for NeiWorld+imerop iMoimfain View, C4). Me 
is a longrime follower offhe OSF technology 
and procesSr You can conioci him on the Interne! 
a! mdm@polarisJnierop.com or on BIX c/o 
*'ediiors ." 


Object orientation 
will prove to be 
fundamental to the 
rapid proliferation 
of network-based 
applications. 
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With AGE^s XoftWare™ PC X server productSi you can work with networked UNIX 
applications right on your PC — pointing and clicking in a familiar Microsoft Windows 
environment. You can even share information between UNIX and PC systems by 
cutting and pasting text and graphics between windows, transferring files between 
systems, and printing UNIX files on local PC printers. Best of all, there's a XoftWare version available to 
meet your needs — whether you're running Microsoft Windows, Windows NT, OS/2 or DOS, 

XoftWare PC X servers offer LAN managers an inexpensive software-based approach to connecting 
mixed platforms corporate-wide. That's open computing I Call (619) 455-8600 to 
receive our product preview diskette. Fax: (619) 597-6030 or email: sales@age.com 
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Now there’s a way to efficiently 
manage your distributed systems. 

And to protect against security laps¬ 
es. corrupted or lost data, systems 
failures and backup disasters. 

It’s CA-UNICENTER’. the indus¬ 
try’s most comprehensive client/ 
server systems software from the 
leading systems software company. 

Thanks to the consistent GUI 
across all systems and functions, 
you’ll be able to manage a multitude 
of operating environments from a 
single desktop. 

And G\-UNICENTER gives you absolute con¬ 
trol over absolutely everything: 
security, event management, job 
scheduling, archive and backup, 
help desk, inventory control, per¬ 
formance monitoring, resource 
accounting - you name it. 

Best of all, you can continue 
to leverage your existing hard¬ 
ware and software investments 
since CA-UNICENTER supports a 
broad range of platforms - from 
mainframes to UNIX to LANs. 
You also have the comfort of 
probimManagment knowing It’s backcd by CA with 




Resource Accounting 



Event Management 



20 years of success in managing mission-critical 
computing. 

So why take chances? Play it safe with 
CA-UNICENTER. 

For A Free Case Stuffy On 
Distributed Systems Management 
And Information On Seminars 
Call 1-800-225-5224, Dept. 10500. 

Learn how CA-UNlCENTER can take the risk out 
of your client/server environment. 

And why you shouldn’t be running your 

Computer* 

taaess-w,a»u„t ^J^JOCIATES 

Call us today. Software superior by design. 


CA-UNICENTEK 

UNIX NETWARE OS/2 OS/400 VSE WINDOWSNT MVS 

O Ccm^a AssocUiies IncemadonaL Inc. IsUndla. NY U7B»-700a Oflcr good m U.S. and Canada only. AO produu namc» referenced herein arc trademarks of thdr respective companies 
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Drawbacks. 


Using a mixed bag of 
UNIX" development tools raises 
a few questions* 

Like, are the tools compati¬ 
ble? Do you have everything you 
need to complete the job? And, 
will you get home befcjte dawn? 

Is there a better way? 

Definitely 
Introducing SunPro 
WorkShopT For the first time, our 
best and brightest tools for C, C++ 
or FORTRAN development— 
SPARCworks* SPARCompilei;' 
SPARCworks/iMPacc, and 
SRARCworks/TeamWare—are 
now together in one boxed suite* 
All the core tools you need 
for faster; smoother; easier Solaris* 
development* 

Each product 
has been carefully 
designed to work 
hand in hand with 
timt.you caw ihe OthetS* Yet 

affs machine on a 

mid-fkterm^PfK&fiftrr. theyrc all strong 
enough to stand on their own. 

First, our new SPARCworks 
development tools are the most 
powerful, most graphical, easiest- 
to-use version ever 
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It includes our advanced 
Debugger, with enough bells and 
whistles—like Runtime Error 
Checking and Fix and Continue— 
to fill up another ad. 

Then, our new SPARCompiler 
language systems compile source 
files 30-40% faster And our new 
code optimizers boost runtime 
execution performance 10-15%. 

Our brand new SPARCworks/ 
iMPact tools are the ultimate in 
multi-processing development and 
feature a thread-aware debugger: 


SPARC works/T^amWare 
code management tools allow easy 
distribution and coordination of 
group projects* 

SunPro Workshop also fea¬ 
tures our new ToolTalk" interfaces 
that extend our core development 
tools so you can add other tools 
to the mix. 

There's simply nothing like 
SunPro’'^C4>rkShDp for C, C++, and 
FORTRAN* 



And at just $2995 for the C++ 
version, its an unbelievable value. 

Just call 1-SOO-2SUNPRO 
and we'll send you either a video 
demonstration or our 30-day Try 
and Buy CD to 
evaluate. Ask 
about our 
Trade-up 
Program. 

After all, 

wliy piece togecheraevelopment 
tools when you can get them 
all in one box. 


"With SunPro Workshop. 



A Sub Microsystem^ Inc. Business 
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ost business net¬ 
works fall into one 
of two categories. 

The first category in¬ 
cludes organizations using a large main¬ 
frame database* Users rely solely on IS 
departments to provide needed infor¬ 
mation, The second category includes 
organizations where each user or de¬ 
partment has its own collection of data. 

The organization uses hard copy or 
replication to share that data. Neither 
strategy satisfies the need to respond 
to market changes quickly and cost- 
effectively in today *s competitive business environ mem* 
The solution may be a distributed database* In simplest 
terms, a distributed database is a collection of data dis¬ 
tributed, or spread, across many computers. It is one log¬ 
ical, centrally managed database stored in multiple phys¬ 
ical locations. By allowing data to be accessed locally and 
managed globally, a fully functional distributed database 
can supply reliable information anytime and anywhere. It 
provides users timely and flexible access to information, it 
gives them the tools to analyze their data in more mean¬ 
ingful ways, it optimizes the use of computer processor 
power, and it lets the IS department control the safety and 
integrity of the data* 

The key to a distributed database is transparency. Nei¬ 
ther the usere nor the programmers need to know where or 
how the database stores the data. To the user, operations ap¬ 
pear to run against one contiguous database* The system 
alone manages distribution* 

What’s more, with a distributed approach, users con¬ 
tinue using familiar database platforms and products, min¬ 
imizing the cost of .software and hardwwe purchases and re¬ 
training users. A distributed approach also allows users to 
continue using familiar database applications. A distributed 
system can often leverage, and in some cases revitalize, ex¬ 
isting legacy systems, thus reducing the cost, in time and 
money, of reengineering database applications and re¬ 
training users. 

Before you decide to set up a distributed database, take 
a deep breath* Though simple in concept, distribuied data¬ 
bases deal with a number of extremely complex issues. 
For example, how do you keep data up-to-date when it is 
physically dispersed? What exists today are a number of 
evolving, interim solutions. 


Distributed databases 
fill the competitive 
need to make 
information available 
to everyone in an 
organization 


Not for Everyone 

Organizations move to 
distributed databases 
for one of two reasons. 

First, they have out¬ 
grown the capacity—in 
terms of either storage 
or processing power— 
of their current database 
server* This *situation re¬ 
quires separating a log¬ 
ically centralized data¬ 
base into a distributed 

database that spans two or more computing processes. 
Typically, this is two computers silting side by side (but it 
may include geographically separated sites) running com¬ 
patible DBMS products* 

Many of the now available commercial database servers 
support horizontal scaling, which lets database systems 
include additional servers or processors. The database sys¬ 
tem transparently distributes the data and the database pro¬ 
cessing load. Most top-down of>e rat ions in the business 
world today work with a comparably sized or scaled-down 
version of the original centralized database. This approach 
ensures transparency while maintaining data integrity and 
appLicaiions compatibility* 

Second, organizations with physically dispersed sites, 
each maintaining its own data, are candidates for a dis¬ 
tribuied database. A possible solution for this type of or¬ 
ganization might be to combine all the dispersed data¬ 
bases into one central database. This approach, however, 
has several disadvantages. First, a central computer would 
suffer phenomenal processing demands during peak limes. 
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Second, a central computer would become 
a single point of failure. Finally, commu¬ 
nications costs for remote access to a cen¬ 
tral computer can be prohibitive. 

Instead of a centralized database, a bot¬ 
tom-up integration of a distributed data¬ 
base—combining existing databases run¬ 
ning on mixed systems into a single, virtual 


distributed database—alleviates these prob¬ 
lems. This approach preserves an organi¬ 
zation’s investment in databa.se software 
and applications, as well as allowing the 
data to be stored where it’s u.sed most. 

Lehigh University (Bethlehem, PA), for 
example, has embraced the distributed- 
database technology. Lehigh converted all 


The Other Challenges 


B eyond the core technology, you 
must consider a number of other 
contributing factors when implementing 
a distributed database. These challenges 
encompass Issues as diverse as over¬ 
coming shortfalls In the supporting tech¬ 
nology, interproduct compatibility, trou¬ 
bleshooting multivendor systems, and 
surviving culture shock. 

Challenge #1 is making everything con¬ 
nect to everything else. Communications 
networks, both LAN and WAN (wide-area 
network), are the weakest links in the 
chain (see “Linking LANs,'* December 
1993 BYTE). Links between remote sites 
are often slow and costly. Problems with 
network protocols, WAN bandwidth, and 
network management and differences be¬ 
tween LAN and WAN cultures combine to 
make implementing this piece of the dis¬ 
tributed scheme a true ordeal. 

There are plenty of challenges to jug¬ 
gling the standard network protocols, such 
as IPX, TCP/IP, and AppleTalk, not to 
mention SNA (Systems Network Archi¬ 
tecture) and NetBEUI, both of which need 
proprietary routing. What’s more, regard¬ 
less of whether you lease dedicated com¬ 
munications lines or use a communica¬ 
tions server and public phone lines, WAN 
access costs money, lots of money. 
That’s the bad news. 

The good news is that the network in¬ 
dustry is probably the fastest-growing 
segment of the computer industry. The 
last year has seen significant improve¬ 
ments in the area of communication: 
faster network cards, improved com¬ 
pression and data-link switching technol¬ 
ogy, and the vastly faster, more reliable 


asynchronous communications. 

Products like Xylogics’ Annex Commu¬ 
nications Server continue to break new 
ground in multiprotocol communication 
between remote sites. LAN companies 
are working feverishly with products such 
as Novell/USL’s Tuxedo and Banyan’s 
Vines Enterprise Data Distribution net¬ 
work services to provide data-distrlbution 
features as an Integral part of their file ser¬ 
vices. All these advances combine to give 
hope of acceptable network solutions (in 
terms of both price and performance) in 
the near future. 

Challenge #2 Is overcoming limited stan¬ 
dardization between database products. 
Many vendors (Oracle, Sybase, Ingres, 
Progress, Informix, Borland, Cincom, and 
Gupta, to name a few) have ported their 
software to run on a variety of heteroge¬ 
neous hardware platforms and operating 
systems. If, however, you are not deal¬ 
ing with a single-vendor solution, a dis¬ 
tributed implementation—specifically, 
server-to-server compatibility—becomes 
a serious issue. What’s more, many data¬ 
base products follow different database 
models (e.g., the hierarchical IMS from 
IBM or Cincom’s network model data¬ 
base, Total), posing problems with data 
access and query translation. 

Again, there is hope. Although stan¬ 
dards can rarely keep pace with technol¬ 
ogy, they’re beginning to gain ground. On 
the relational DBMS side, the ANSI/ISO 
SQL (1986), IBM’s SAA/SQL, and the 
SQL89 and SQL92 standards are a start. 
The SQL Access Group has recently pro¬ 
duced a specification that adds to SQL92 
and is at work on parts of the next major 
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three of its mainframe sy.stems to 10 high- 
end IBM RS/6000 servers and over 140 
RS/6000 workstations accessed by thou¬ 
sands of PCs. The network grew from 10 
to 30 sites for enterprise data access. With¬ 
in an 18-month period, Lehigh expanded 
its system capacity by at least two orders 
of magnitude and increased the number of 


SQL standards release, scheduled for 
1996. For distributed data, IBM’s DRDA 
(Distributed Relational Database Archi¬ 
tecture) provides a set of standard pro¬ 
tocols for access to remote data span¬ 
ning a variety of platforms previously 
inaccessible (i.e., DB2 for MVS, AIX/ 
6000, and OS/2; SQL/DS for VM and 
VSE/ESA; and OS/400). Compliance with 
these standards ensures increasingly 
more sophisticated database interoper¬ 
ability and portability. 

Middleware products, such as drivers 
based on Microsoft’s ODBC (Open Data¬ 
base Connectivity) standard and Borland’s 
IDAPI engine, insert a set of compatible 
drivers between the database servers, 
thus ensuring reliable communication 
among DBMS programs. Gupta’s SQL¬ 
Base Server and Cincom’s Supra Server 
offer faster, proprietary middleware driv¬ 
ers for many popular DBMS programs. 
Many of the second-generation distrib¬ 
uted-database products, such as EDA/ 
SQL, also use proprietary drivers as part 
of their transaction management scheme. 
Middleware Is slow and somewhat limited 
in scope, but It is still a relatively new 
technology. 

Gateway products. Including products 
and services from Micro Decisionware 
and Teradata, tend to be faster. Gate¬ 
ways provide often expensive translation 
links to a variety of popular DBMS prod¬ 
ucts and platforms, including DB2 and 
AS/400. (Micro Decisionware's Database 
Gateway for MVS costs a minimum of 
$7995 and the Access Server for MVS- 
CICS runs $65,000 to $155,000; an 
EDA/SQL installation can mn upwards of 
$ 100 , 000 .) 

For now, limited standardization re¬ 
quires requesting heterogeneous servers 
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A Traditional Centralized Multiuser Configuration 



Inventory 


In a centralized Siystentr the data ie stored on a central DBMS in tables. Users 
througfiout an pr&anizatidn access the tables Goncumently thmngli a tenninal or 
networked PC, 


publicly accessible sites by more than 40 
percent What’s more, this was accom- 
pushed with a comparably sized budget 
and staff, according to Bruce Fritchman, 
assistant vice president for computing and 
communications services at Lehigh, 

The university runs its traditional ad' 
missions and development databases on 


to settle for a generic data set. Short of 
converting to a single-vendor solution, 
the alternatives are limited. You get by 
with the functionality and speed of a mid¬ 
dleware solution, accept the expense of 
a gateway, or violate the distribution transr 
parency ruie, bypass the TMs (transac¬ 
tion managers), and write applications 
specifically for the target servers. Like 
the network technoiogy, however, this is 
a rapidly growing field. 

Challenge #3 is surviving culture shock. 
Traditionally, mainframe, minicomputer, 
and PC users do not mix. The same can 
be said for LAN and WAN users. They 
don't use resources in the same man¬ 
ner, they don’t approach problems in the 
same way, and they don't even speak 
the same language. With the prolifera^ 
tfon of distributed databases, all these 
users need to cooperate and communi¬ 
cate, Management needs to take steps to 
ensure that ail the human factions of an 
implementation will work together. 
Challenge #4 —and perhaps the big¬ 
gest headache—is troubleshooting a dis¬ 
tributed database. At the very minimum, 
a distributed database deals with two 
computing processes, two operating sys¬ 
tems, two DBMS products, a communi¬ 
cations network, and a database, com¬ 
plete with applications. Problems can 
occur anywhere, or in a combmatton of 
places. Needless to say. the potential 
problems progress at an exponential rate 
as the number of sites increases. 

Furthermore, many of these problems 
invoive more than one hardware or soft¬ 
ware vendor. Luckily, vendors seem to 
realize the importance of working with 
their customers, and many provide ser¬ 
vices specifically designed to help solve 
these types of problems. 


Oracle 6. The network 
uses a distributed-data- 
base service, the An¬ 
drew File System from 
Transarc (see “Distrib¬ 
uted and Secure” on 
page 165), to handle all 
user access and authen¬ 
tication across its entire 
network system. Also, 

Lehigh has developed an 
internal distributed in- 
formaii on-services data¬ 
base to provide E-mail, 

BBSes, conferencing, li¬ 
brary services, on-line 
forms processing, and 
pass-through access to national networks to 
all its users. 

“ We made some guesses about where 
the technology was going,” says FriLeh¬ 
man. “We took some chances. You don’t 
make progress if you don’t take some risks.” 

The first-generation distributed-data¬ 
base products (e,g„ Oracle 6 and Sybase/ 
Microsoft’s SQL Server 5,x) generally of¬ 
fer an all-or-nothing approach to going to 
the distributed model. A first-generation 
distributed solution requires conversion 
of all your databases, regardless of plat¬ 
form, to run under the same DBMS pro¬ 
gram. Though most of the first-generation 
vendors provide suppon for a variety of 
platforms, many organizations find the 
cost of converting to a homogeneous, sin¬ 
gle-vendor solution prohibitive. Nonethe¬ 
less, these offerings represent a critical 
first step toward achieving true distrib¬ 
uted-database systems. 

Second-generation products solve many 
of the short-term issues with heteroge¬ 
neous distributed-database implementa¬ 
tions, Foremost among these issues are 
cross-server and cross-platform data ac¬ 
cess and security, and integration of dis¬ 
tributed and nondistributed systems. New 
and upcoming releases from the DBMS 
vendors address many of these issues. Ad¬ 
ditionally, data-warehousing tools, such as 
Dynamic Information Systems' Omnidex; 
middleware, including a horde of drivers, 
routers, and gateways from companies 
ranging from Borland to IBM; integrated 
data-access tools, such as the Personal Se¬ 
ries from Uniface and Information Build¬ 
ers' EDA/SQL; and integrated program¬ 
ming tools, such as Cognos’s PowerHouse, 
Open Environment’s OEC Toolkits, and 
Inference’s ART*Enterprise all provide 
unique solutions for data access, security, 
and integration. 


These second-generation products pro¬ 
vide more flexibility in terms of which 
systems and DBMS products can be part of 
the network. However, many of the tech¬ 
nical issues surrounding true transparent 
distributed databases remain unsolved in 
today’s commercial products. 

Understanding tlie Technolc^ 

Centralized system.s store data in tables in 
a central DBMS. Users access the tables 
concurrently Ihrough either dumb termi¬ 
nals or their PCs via a LAN. Typically, 
these servers reside on more powerful ma¬ 
chines (e.g., a Unix-based minicomputer or 
a mainframe). Even if run on a PC LAN, 
however, this configuration still solve.s 
many of the problems with maintaining 
data integrity, eliminating redundant data, 
iind processing changes, deletions, and up¬ 
dates concurrently. Centralized databases 
also simplify routine services (e.g., secu¬ 
rity, backup, and maintenance). 

Nevertheless, when dealing with remote 
access, centralized systems are at the mer¬ 
cy of tlie communications lines. Also, they 
generally require a dedicated staff—at least 
a database administrator, and often an en¬ 
tire IS department—to construct, optimize, 
and maintain the database, 

A decentralized configuration has both 
data and applications located in indepen¬ 
dent sites. Key to the decentralized con¬ 
figuration is the concept that the data is 
not a shared resource. Each site maintains 
its data locally and updates the central 
database at regular intervals. These sites 
can share data, but they typically lack the 
facilities (e.g., mechanisms and procedures 
for communication and data-integrity con¬ 
trols) to do so. Exchange of data among 
these sites is often difficult and expensive. 
In situations where the data needs to be 
a shared resource, a distributed multiuser 
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A decentralized approacli assumes that data is not a shared resource. Each site fuaiittains Its own data ami updates the 
central database only at regular intervals. 


database may be the solution. As with the 
decentralized model, each site has an in¬ 
dependent CPU and DBMS, as well as its 
own data and applications. Also, each site 
has an added component to enable shared 
data: a TM (transaction manager). The TM 
analyzes a request for data from the user 
and directs the request to the appropriate 
server. That server acts upon the request as 
if issuing it locally (thus disiributing the 
processing) and reinms the answer .set to 
the requesting TM. The requesting 
TM analyzes, collates, and stores 
the replies from each server, and 
(eventually) the user sees the result. 


Drawing the Battle Lines 

The success of the TM model rests 
on two critical factors. The first is 
that the TM must accurately know 
where the required data tables are. 
Second, the TM must properly han¬ 
dle change operations across serv¬ 
ers; vis-a-vis, it must '"synchronize’' 
the data. Although these factors 
seem straightforward, they repre¬ 
sent the real bailie lines in distrib¬ 
uted-database competilion. 

There are three general ap¬ 
proaches to solving the data-Ioca- 
tion problem. In the first approach, 
each TM maintains its own system 
catalog and has a replicated global 
system catalog with key informa¬ 
tion from all sites. Each system is 
aware of every other system through 
the global system catalog. The ad¬ 


vantage to this approach: When the catalog 
changes, the communications networks 
need to transmit only the changes. The ob¬ 
vious problem, however, is integrity. This 
type of system must include a master 
mechanism for tracking local catalog 
changes and making timely updates to all 
the replicated information. 

In the second approach, each TM main¬ 
tains its own system catalog and automat¬ 
ically examines the system catalogs of the 


other TMs before beginning a 
search. Each system is aware of the 
other systems only through the com¬ 
munications network. This approach 
potentially shares many of the com¬ 
munications woe s of the centralized 
configuration. It also raises the issue 
of system failure: If a system is off¬ 
line, the database is ignorant of that 
data. 

In the third approach, one TM 
maintains a global catalog, and all 
other TMs examine this catalog be¬ 
fore beginning an operation. This 
global catalog creates the illusion 
of a central database: Each site has 
complete knowledge of every other 
site. To some degree, a centrally 
stored global catalog shares all the 
problems of the centralized-data- 
base model: excessive processing 
demands during peak times, vul¬ 
nerability to system failure, and the 
expense (in both time and money) of 
remote access to the global catalog. On 
the other hand, when everything's work¬ 
ing, it's the fastest and most reliable way to 
locale and access data. 

Cincom’s Supra Server circumvents the 
problem of data location by using its 
DRDM (Distributed Relational Data Man¬ 
ager) technology as a TM. The DRDM 
includes a distributed metadata catalog as 
well as rules for handling changes across 
the system. The metadata catalog includes 



However, the distributed model a^mes th^ data will be shared among the sites, Aat each site manitors and analyzes 
requests for data. 
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► ODBC Level 2 support 
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► Row-level locking 
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► Symmetric multi-threading of concurrent requests 

► Import data from popular file formats including DBF 
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improve performance 

► Static and dynamic embedded SQL interface for use with 
WATCOM’s 16 and 32-bit C/C++ compilers, and other 


:an be designed to run without change in environments ranging from standalone PCs to large multi¬ 
user networks. The 32-bit WATCOM SQL Network Server Edition unleashes the power of 386/486 
PC's to deliver high performance for large networks with many clients. 
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:o get a copy of the 6-user Network Server Edition for only $99* (Suggested retail price: $795*). 

Royalty-Free Runtime for only $99* As a registered user you can get 

oyalty-fnee runtime support for just $99*, enabling you to distribute our standalone single-user 
Tintime SQL database engine with your applications royalty-free. 

WATCOM 1 - 800 - 265-4555 
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the key information catalog plus informa- 
don about the physical site of the data. All 
subsequent database operations (distrib¬ 
uted or not) run against the DRDM, thus 
ensuring accurate data. 

Alternatively, Sybase uses its System 
10 OmniSQL Gateway interface to pro¬ 
vide location transparency. The OmniSQL 
Gateway centrally stores a single global 
catalog that maps data and other database 
entities to their distributed locations. All 
distributed transactions run through the 
gateway. Along the same lines, data-ware¬ 
house solutions such as Omnidcx main¬ 
tain and use a central repository of indexed 
data structures and keywords for rapid data 
location and extraction. The drawback to 
warehousing is that it is read-only and is 
typically updated only periodically. Fi¬ 
nally, Oracle stores a central catalog of di¬ 
rectories (i,e„ data locations) but local caL 
alogs of data (i.e., data dictionaries). 

The second factor in transaction man¬ 
agement, that of properly synchronizing 
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data across servers, is equally complex. In 
traditional two-phase commit, one site 
serves as a controller. The controller site 
confirms that all sites are ready to post 
changes, commits the change at all sites, 
and wails for all sites to confunm a suc¬ 
cessful commit. If any site fails to con¬ 
firm, the controller site rolls back all sites 
to keep them synchronized with the failed 
site. 

In a distributed database, this can be a 
nightmare. To compensate, vendors have 
moved beyond the traditional I wo-phase 
commit. For example. Supra Server uses a 
form of retroactive polling lo compensate 
for a failed commit. Once a transaction 
begins (i.e., all sites confirm availability 
For a iransaction), all involved sites be¬ 
come transaction partners. The coordi¬ 
nating site posts a list of partners to each of 
the participating sites. If a site becomes 
unavailable for the second phase. Supra 
Server may, at the discretion of the re¬ 
maining partners roll back the entire trans- 
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action, or It may ignore the inactive site 
and post the changes to the active sites. In 
the latter case, when the off-line site be¬ 
comes available, the DRDM alerts it lo 
changes, and it falls to the newly restored 
site to poll the other partners for the up¬ 
dated infonnaiion. 

Alternatively, Sybase 10 and Oracle 7 
(as well as the upcoming Gupta SQLBase 
Server 6.0) “batch'" the changes for the in¬ 
active site and post them when the inactive 
site comes back on-line, using a technique 
called store and forward. For example, 
Sybase SQL Server, using data replication 
implemented through ihe Sybase 10 Repli¬ 
cation Server, selects a primary site as the 
data keeper. All changes lo the data run 
against the primary site. When the prima¬ 
ry data changes, the Replication Server 
automatically and transparently updates 
the replicated data across the distributed 
system. If a particular site is unavailable, 
the Replication Server queues the trans¬ 
actions and posts them as soon as possible. 

continued 


Defining the Client/Server Distribnted Model 


T here is a lot of confusion about how 
the client/server model fits into the 
distributed-database scheme. In any cen¬ 
tralized database, the relationship be¬ 
tween any of the users {whether they em¬ 
ploy dumb terminats or PCs connected 
via a LAN) and the central database can 
be characterized as client/server. The 
client terminals or linked PCs request 
services and data from the central¬ 
ized server. What’s more, these re¬ 
lationships often exist In distributed 
systems; a system might act as a 
server in one transaction and as a 
client In another. In a distnbuted cli¬ 
ent/server relationship, both the 
client and the server (hardware and 
software alike) share data-repository 
and database-processing duties. 

A new generation of client/server 
developers now sees the potential 
to extend the traditional distributed 
client/server model to include the 
networked PC clients. In other words, 
they want to turn the traditional neb 
worked PC-client/server relationship 


into a full-blown distributed client/server 
relationship. 

The advantages are obvious. Distrib¬ 
uted PC client/server systems retain the 
security and the power of a back-end 
DBMS while gaining the easy-to-use PC 
database products as front-end tools. 
Users have the option of manipulating 


the data locally via a DBMS engine. 

The real issue with a PC-based distrib¬ 
uted database, as with any other distrib¬ 
uted system. lies with the transaction 
management. The PC versions of the 
back-end products (i.e., Oracle. Sybase's 
SQL Server, and Gupta's SQLBase Server) 
can often be difficult to use and also suf¬ 
fer from poor performance. The bal¬ 
ance of the PC offerings (e.g., Mi- 
emsoft FbxSase or Borland's Paradox) 
simply do not natively include the nec¬ 
essary transaction management fa¬ 
cilities to be part of a distributed- 
database system. 

While many of the PC-based data¬ 
base and database development 
products include tools to ensure data 
integrity and security, most MiS de¬ 
partments balk at the idea of plac¬ 
ing mission-critical data into the 
hands of users. As the industry 
solves the problems of data location 
and transactional management, dis¬ 
tributed PC client/server computing 
will also come into its own. 


A Client/Server Configuration 


[.Table A I [rT~able B j Elable C I 
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✓ \ 


Server 


Or 


IPX/SPX 

DOS/Windov 

DBMS 


Terminal 


Client (user) 


In traditional oliefvt/s«fver database rdatioitships, tho terminab or 
linhod PCs act as clients, requesting services and data front a 
centralired computer, or server. Hie database resides entirely en the 
server. In distributed olient/server relationships, however, both the 
oFleut and the server maintain a portion of the database (data and 
prncessing} and atteraate between acting as client and as server. 
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New DDS-2 Now 
Twice The Thought 
Goes Into It. 


I'roin [he innovators at Sony comes l)L>S-2, 
the next gcncnuioii of 4ni!n tape tecimoKigy. 
With donble the storage capacirv ot \x>iir current 
DT^S, r>DS-2 can hold 4CiB ol: data, up la 
8GB with compression. With a tliirtV’^vear archival 
life and a ihousand full backups per carrndge. 
vour files are entrusted to tape nianiilactiired by 
the same company that contmu.ilh' sets new 
standards in al! products. We pul our best tliinkmg 
into them. Now it's your turn. C all 201“47C>-81 


l&Sony EleclTontfs Inb, Repfoductiofi in ihtiole or in part wrttioul iHnllen pflfmfssion ta prohibrtBd. 
All fights reserved. Sony is a Irad&mark d Sony 
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DISTRIBUTED TRANSACTION MANAGEMENT 

DBMS 

DflfA lOCJITION 

iETHQD 

CSnconn Supra Server 

Distributed master 
catalog (through DR DM) 

Transparent read/wilte (through DRDM); 
transaction partnering; transparent Inter- 
vendor read/write via DRDM-supported 
drivers 

Sybase SQL Server 10 
(through OmniSQL 
Gateway) 

Central catalog 

Transparent read/write and store-and- 
forward (both through Replication Server); 
intervendor read/write through gateways 
or ODBC 

Gupta SQLBase 

Server 5.T 

Not applicable 

Not applicable 

Grade 7 

Central directory catalog: 
local data catalogs 

Transparent read/write; store-and-forward; 
intervendor read/write through third-party, 
X/Open XA-compliant distributed 
transaction processor 

* Giipla plans Lo fmplement distributed transaction management in SGiLBase Server 6.0, due this surnrner. 


So far, the industry has found no defin¬ 
itive approach to addressing data location 
and transaction management. Perhaps this 
is because no two organizations are quite 
the same. The *‘defmitive approach” de¬ 
pends on how tightly the organization’s 


sites must integrate, how accurate the in¬ 
tersite data needs to be, and how much ac¬ 
tivity the communications network {and 
the budget) will bear. Until there is a con¬ 
sensus on these tactors in the marketplace, 
all these technologies will likely continue 


to grow and prosper in parallel* 

Distributed databases, especially those 
involving PC networks, sUll have a “pio¬ 
neer” feeL The first generation of product 
offerings has come a long way toward 
making distributed databases a reality. Sec¬ 
ond-generation products provide more 
flexibility in terms of the degree to which 
a business can use the distributed model 
and in terms of which systems can be pan 
of the distributed network* 

Although many of the technical issues 
surrounding true transparent distributed 
databases remain unsolved, the business 
demand for client/server and enterprise- 
wide computing will almost certainly con¬ 
tinue to drive distributed-database tech¬ 
nology to more refined and sophisticated 
heights. As Lehigh’s Fritchman says, you 
don’t make progress if you don’t take some 
risks* ■ 

Jane Richter i^ the owner and operator of 
Database Developers Exchange, a database 
courseware company in Ben Lomondy Cali¬ 
fornia. Vfiii can reach her on the 1 me met or BIX 
at ediiors<^bbLcom. 


GREAT THINGS COME IN SMALL PACKAGES 



This powerful print server 
can tackle your biggest 
network printing problems 


Connects any parallel printer directly 
to your Ethernet LAN 

Fully Novell Netware 286 and 386 
compatible 

Can attach to 8 file servers simultaneously 

Fast and easy to install 

Combines high-speed printing and 
exceptional printer control 

Supports encrypted passwords, 
forms, notify, cancel, and others Ethernet port 

available in thin 

Full one-year warranty and unlimited or twisted-pair 
free tech nical support Status led 


Parallel port 
plugs directly 
into any printer 


Press switch 
to print status 


Serial port can be 
input or output 


■ Made in the U.S.A. 


Power jack 


Make the Bose Connection 

10050 Wllcrest Drive • Houston, Texas 77090 • Phone (713)933-7673 • Fax (713)933-0044 1-800-333-9343 


BYTE JUNE 1094 
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Link Symbols 
■ Video or Any 

Windows" Apps! 
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Now there’s a better way: SurelMAPS'*' 

CD-ROM based desktop mapping software 
from Horizons Technology, No more 
colored stick pins. No more holes in your 
office wall. SurelMM^S brings detail™ mapping 
capabilities directly to your DOS or Windows PC. 

Import vour database into Sure! MAPS to reveal geographic 
trends tnai will help you make faster and better business deci¬ 
sions. Whetlier it’s real estate listings, office locations, customer 
sites or virtually any kind of point-specific data, SurelMAPS can 
open your eyes to a’world of valuable insights. 

The SurelMAPS base product includes a continental U.S. map 
and two world maps. You can expand your map coverage by 

-omering full-color raster USGS Map Sets or 

$199 major metropolitan areas, complete with ter- 
REmiL! rain contours and details like aiiports, parks, 

-rivers, buildings and bridges. Street-level 

maps and satellite imagery are available, too, All you have to 
do is pick the Map Set that contains your city or region and 
SurelMAPS does me rest, It even imports spreadsheet and data¬ 
base files, calculates distance and area, and scrolls from map to 
map in one seamless presentation. 

Pin-point mapping will never be the same after SurelMAPS. 
So throw away tiiose little pins and call 1-800-828-3808, 

Or plot a course to your local distributor, reseller or computer 
store to get your copy today, 


FjipandSufeiMAF^ with (ktaikd inionmtmi 
mi major arm^. 


Umt mi4ys MyQujnn-pmnl hKidhm bv 
or laiiiude/lon0iude. 

See us at PCExpo, NY 
Booth #4616 


n 



^□RJZOriS TECHNOLGIOY. INC.* 


HDrl?.on!iTechnolugj', Inc, 

3990 Rd, 

San Diego, CA 92125-1826 
(gOO) 82*^3808 

3^ 1 Uddmtistfk n( tEuriauris Teclinoiogy, Inc. 
StJecl-lCTal maps ate cofiyriglit€d by EtaJt, Irvc, 
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> Datapro on CD-ROM 

Now you gain virtually instant 
access to Datapro's product and tech¬ 
nology services from your own PC, 
with Datapro on CD-ROM, 

Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica¬ 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 

































(EEP PACE Wm THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 

PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


Downsizing, Wireless, Client-server conn- 
puting. Multimedia. ATM, Strategic plan¬ 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom¬ 
puter to sort through all the publications 
that end up on your desk. Sure, consul¬ 
tants can help, as long asyouTe willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro^s 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainlrames and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its slatT of over 400 spe¬ 
cialists and more than 100 expert ana¬ 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 

An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials. Datapro^s compre¬ 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data¬ 
pro to stay up to date. Sales and market¬ 
ing professionals count on us to help 
them track trends. And vendors turn to 
Datapro to size up the competition, 

Datapro's line of comprehensive 
information services can meet aU 
your needs. 

With Datapro's complete line of infor¬ 
mation services, you're always in the 
know no matter what your concerns. 

Producf and Technology Sendees 

® First Looks. Keep labs on major 
developments in information technology 

Available on CD-ROM 


until a complete report is available, 

® User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises, 

@ Technology Concepts. Stay ahead of 
the game when it comes to vendor strate¬ 
gies and other vital issues, 

# Market Overviews. Discover the mar¬ 
ket's promising vendors and products. 

m Compaiison Columns. The etTortless 
way to make side-by-side appraisals, 

® Competitive OutJooks. Put products 
and underlying technology In perspective. 

m Product Reports. An in-depth look at 
Specs, features and functions, pricing, 
interoperability, and other issues, 

® Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 

Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv¬ 
er your product message and verily prod¬ 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor¬ 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Pubilshing. Package the latest 
product information in a convenient, sin¬ 
gle source tailored to keep sales person¬ 
nel one step ahead of the competition. 

Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 


information you need about a specific 
product, vendor, or technology. 

Surt^. Detennine the strengths and 
limitations of your products—and your 
competitors—from actual users. 

On-Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 

Educational Services 

On-Site Seminars. Custom-tailor a cur¬ 
riculum in any aspect of information tech¬ 
nology right where you do business, 

Computer-Based Training. Gel a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsuiting. Let a conference call 
between students and instructors ad¬ 
dress implementation issues that come 
up in later stages of a project. 

imemationai Services 

® Datapro Internationa!. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro¬ 
fessionals whose responsibilities extend 
beyond the U S. 

Market Research Services 

Northern Business Injbrmatlon. A Data¬ 
pro subsidiary, Nforlhern Business Infor¬ 
mation is the world's foremost strategic 
telecom research company. 

Send for a free demo disk today. 

DATAPRO 

oat^pro USA, 600 pe]ran Parkway, Pelran, New Jer^y USA 
080?S. Trt 800-338 2776, Fm: 609 764 2813 
(TalApni] interricitiDn-di, McGraw-Hill ahoppenhangprs 
Road, Maidenhead. Berkshire. England SL6 3QL. Kr,;^ 
JCI {0) 628 773277, Fax 628 773628 


I----- 

I Please send me more information on the following Datapro services: 

I Product & Tech- 
I noiogy Services 
I □ Computer Systems 
j □ Communications 
I □ Free Demo Disk 

I □ rm interested in learning more about Datapro on CD-ROM # 

I Name.......Title.... 

I O rga n ization ...... .T elepbone 

I Address............... 

I City...............Code. 


Business Services 
n Datapro Online 
□ Reprints and 
Feature Reports 
n Custom Publishing 


Consufting Services 

□ Help Desk 

□ Assist On Demand 
D Surveys 

□ On-Call Consulting 


Other Services 

□ Educational Services 

□ Datapro 
tntemational 

□ Northern Business 
In formation 


Country. 






















"BEST OVERALL" & "HIGH QUALITY" 



"The 15-inch (SCEPTRE) CC-615GL distinguished 
itseif with top-fiight screen quaiity, below average 
cost, and the best scores for its monitor class in 
both the power conservation and distortion tests." 

BYTE/NSTL Lab Report, January 1994 


more than 30 brands tested such 


as NEC, IBM, Mitsubishi, Zenith & Epson, 
SCEPTRE CC-6156L scored the highest 
as the BYTE BEST choice in both Best 
Overall and High Quality categories 
for general business applications. 


SCEPTRE 15-in(h Line Up 


CC-615 MPU 
CC-615G MPU, EPA Green 
CC-615L MPU,MPR-II 
CC-615GL MPU, MPR-II, EPA Green 


Available from SCEPTRE are a full-line of 
quality displays ranging from 14-inch 
moTKxhrome TTL to 21 -inch ultra-resolution 
color monitors, with Low Radiation (MPR-II) 
and EPA Energy Saving options. Contact 
your local SCEPTRE dealer today for more 
infomiKition. 

In an effort to protect the Monitor Lizard such as 
Brutus, pictured right, SCEPTRE cionates a portion of 
its proceeds to the Center for Reproduction of 
Endangered Species (CRES), a division of the 
Zoological Society of San Diego. 




SCEPTRE TECHNOLOGIES, INC. 818-369-3698 FAX 818-369-3488 



V Tech Data 

^ CORPORATION 


1 - 800 - 237-8931 


O 1994 Copyright SCEPTRE Technoiogtas, Inc. All Rights Reserved. All product and brand names ore trade modes or registered trademarks of their original owners. 
The Energy Star emblem does not represent ^A endorsement of any product or service. 
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Managing Storage 




ANDY REINHARDT 


torage management can mean 
anything from data backup 
and monitoring the health and 
performance of disk drives to 
the use of new distributed file systems. 

A better definition looks past the means 
to the ends of storage management: to 
provide users with optimal system per¬ 
formance and minimum downtime 
while protecting electronic assets. 

As an organization makes data more 
available, it also must more aggres¬ 
sively protect it. Implementing rigor¬ 
ous media monitoring, backup, and file¬ 
grooming procedures, for instance, may 
seem like a burden to users, but it’s the only way to ensure 
that the right data will be there when they need it. In fact, 
as organizations shift from hosts to distributed models—or 
as their LANs evolve upward to assume more enterprising 
ftinctions—they are starting to demand stomge management 
tools as robust and sophisticated as those tools created for 
mainframes. 

The move to distributed computing is thus being matched 
by a concurreni shift toward centralized storage manage¬ 
ment. “The notion of distributed computing is a distinct is¬ 
sue from distributed storage,” says Bill North, the director 
of advanced products for Storage Dimensions (Milpitas, 
CA), “Even in the most distributed environments, you’re 
trying to put your data in a centralized place, so it can be 
managed.’- 

Of course, the meaning of centralized can vary; hard 
drives and other devices may themselves be physically 
dispersed in a distributed environment, because storage 
management is implemented largely at a logical level. 
Whether data is consolidated on a single giant server or 
scattered across an array of smaller systems, centraliza¬ 
tion gives network managers; a unified view of storage re¬ 
sources and lets them assert control over otherwise hap¬ 
hazard processes such as drive-performance monitoring 
and backup. 

Asset protection is one of the factors driving storage 
management into LANs. “Sometimes data at the desktop is 
as valuable—as strategic—as the data in the server or the 
mainframe,” says Jay Carlson, president of Vinca (Orem, 
UT), a start-up company pioneering new storage architec¬ 
tures. “The issue of recentralization of data will dominate 
distributed computing over the next decade.” Another ma¬ 


jor driving force is cost-con¬ 
tainment. Mike Peterson, presi¬ 
dent of re search-firm Peripher¬ 
al Strategies (Santa Barbara, 

CA), says: 'The big myth is that 
storage in PC LANs is free; it 
may cost only $1 per megabyte, 
but the labor cost of managing 
that is pushing $8 per megabyte 
per year.” 

Fortunately, implementing 
storage management need not 
turn into another tug-of-war be¬ 
tween MTS departments and 
freewheeling users. If properly 
executed, storage management 
is not only transparent to users 
but ultimately helps them re¬ 
trieve data more easily, spares 
them the burden of looking after 
their own disks and data, and boosts system performance. 
Unfortunately, many of the storage management products 
available today for LANs address only part of the problem, 
and most don’t work together in a unified framework. 

Making ilie Best Use 

Assuming that you already have adequate security, relia¬ 
bility, and physical management, the key challenge in stor¬ 
age management is to make the best use of your available 
media with the minimum need for human intervention. 
This is the fertile area in which HSM (Hierarchical Storage 
Management) resides. continued 


The challenge 
of managing 
decentralized 
storage is 
to make it 
accessible 
with optimal 
performance 
at an affordable 
price 
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Hierarchical 
Storage 
Layers 



Primary storage 
(more active data) 


Secondary 
storage 
(less active 
data) 


Hierarcliical 
storage automatically 
shifts older or less frequently used files away from the fastest 
and most estpensive borage media to other media, such as 
ofitical or tape, that are sIcHwer and less expensive. The 
physical location of the storage Is unimportant: HSM can 
centrally manage media distributed throughout a network. 


Some people see HSM as an extension 
of backup and archiving, but in fact, its 
technology is much closer to that of a 
cache. As in a cache, the point of HSM is 
to keep the most current, the most fre¬ 
quently accessed, and the most urgent data 
as close as possible to the place it is be¬ 
ing used, while intelligently discarding 
that which is no longer needed The limited 
space in the cache is at a premium, and 
not everything needs to be there. 

The algorithm that drives backup is 
based on whether a given file has already 
been archived and whether it has changed 
since the last archive. Backups don't delete 
the source files after copying them to the 
secondary media. And backup software, 
which operates in a batch mode, is opti’ 
mized for backup speed so that the pro¬ 
cess takes the least possible time and in¬ 
terferes as little as possible with normal 
system operations. Restores can be done 
more leisurely because iheyTe assumed 
to be infrequeuL 

HSM is nearly the opposite. Migrating 
files, which involves making a copy and 
deleting the original, takes place in con¬ 
tinuous sweeps, as thresholds are crossed 
or trigger events occur (i.e„ files pass the 
one-year age mark), and can thus proceed 
during idle processor cycles with no par¬ 
ticular urgency. But demigration has to 
be instantaneous: If you require a file that 
is no longer on-line, the load operation 
ideally ought to take only marginally 


longer than it would have if the file 
was on disk. 

The algorithms used in HSM to 
choose which files to migrate weigh 
several factors. The primaiy criterion 
is usually disk capacity; the adminis¬ 
trator sets high and low thresholds, 
or watennarks^ and the HSM engine 
keeps disk capacity between these 
levels. When the high threshold is 
crossed, the engine typically looks 
for the oldest eligible file.s lo move. 
But to minimize the potential need 
for demigration, sophisticated algo¬ 
rithms will choose one large but 
younger file in preference to lots of 
.small but older files. 

When a file is migrated off the pri¬ 
mary storage medium, HSM systems 
often leave behind a placeholder, or 
token, that consists of a pointer to the 
file's new location or an index entry 
in a server database that tracks the 
actual location of the file. The latter 
approach is safer, especiaHy if the 
database is redundant. Unless the 
HSM is tightly integrated with the under¬ 
lying operating system, it's more difficult 
for it to trap disk calls and redirect them to 
a separate file manager. 

The trickiest problem in HSM is how to 
handle the situation when you requesi a 
file that needs to be demigraied but is too 
large lo fit onto ihe space available on the 
hard drive. According lo Roben Wight, 
president of Avail Systems (Boulder, CO), 
his HSM system accommodates this prob¬ 
lem by pie mi grating the files that are next 
in line for migration. Premigmting means 
that the files are left on the drive and also 
copied to the next level down; therefore, 
if you quickly need the space the files oc¬ 
cupy, you can delete the files from the 
hard drive and restore them later. 

Similarly, some HSM systems fail to 
quickly remigrate a file that has been de- 
inigrated because they see it as having 
been recently accessed, which fools the 
algorithm into thinking the file is current. 
Avaifs software treats remigrated files in¬ 
stead as if they were premigrated, which 
means that they go back to a lower level in 
the hierarchy as soon as the next sweep 
occurs, 

HSM is one of the hottest topics in stor¬ 
age management right now because it 
solves several problems at once. Migrating 
old or infrequently used files off onto in¬ 
expensive media such as removable opti¬ 
cal disks or tape not only frees up space on 
the primary device for more current or 


important files but also reduces the aver¬ 
age cost of your storage. “By implement¬ 
ing HSM, you put a stop to your on-line 
growth and grow into near-line media in¬ 
stead,” says Mike Kidd, vice president of 
marketing for Palindrome (Naperville, IL). 
HSM is not a substitute for backup but 
rather complimentary to it. 

Another benefit of HSM, says Avail’s 
Wight, is that it increases aggregate net¬ 
work performance by optimizing access 
time for the data you’re most likely to 
need. “With HSM, the focus of network 
drives becomes speed, not storage,” he 
says. “Your concern becomes perfor¬ 
mance, not capacity.” In a complex HSM 
pyramid, you might have ullrafast cached 
hard drives that are layered above lO-GB 
single-spindle Seagate drives, which are 
layered on top of an optical jukebox for 
near-line storage, which is layered above a 
tape library. 

HSM come.s from the mainframe world, 
where it was used to minimize storage 
costs that were H) times what they are in 
distributed networks, .says Robert Hamil¬ 
ton, product manager for tape and optical- 
storage products for Storage Dimensions. 
In fact, the relatively low cost of storage in 
distributed systems has made implement¬ 
ing HSM less urgent and consequently has 
held back its market penetration, he ar¬ 
gues. “Customers aren’t asking for it be¬ 
cause they ’re so delighted not to be paying 
$ 10 per megabyte.” 

Indeed, the low cost of distributed stor¬ 
age has encouraged users to buy more 
drives rather than to use existing drives 
more efficiently, and this has ultimately 
led them to seek HSM for a different rea¬ 
son: as an easy way to implement disk 
space management. “It’s a way of priori¬ 
tizing your data,” says Igor Stenmark, pro¬ 
gram director for the software manage¬ 
ment strategies service of the Gartner 
Group (Stamford, CT). Only 25 percent 
of the benefit of using HSM accrues from 
lowered media costs, says Palindrome’s 
Kidd; 75 percent of the benefit comes from 
reduced management overhead, because 
you no longer have to worry about space 
planning and file grooming. 

The small number of vendors who now 
sell LAN-based HSM—primarily Conner 
Storage Solutions (Lake Mary. FL), which 
licensed its software from Avail, and 
Palindrome, whose HSM module layers 
on top of Network Archivist—argue over 
the fine points of their implementations, 
but they arc functionally very similar. The 
basic requirements for an HSM are that 
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Global Intelligence 



Business Week has steadily grown an 
international network. In 1981 —long 
before “thinking global” became a 

corporate mandate- Week 
launched Business Week 
International. 


You SHOULD KNOW THIS: 

The magazine that delivers the world 
of business also delivers a worldwide 
audience. 


Copyri^t 1993 McGraut-Hill, Inc. 


It caught on. With 24 resourceful 
bureaus around the world, Business 
Week Internationals tailored editorial 
quickly became the source of global 
business intelligence. 


Now we reach top management from 
Frankfurt to Singapore, Moscow to 
Buenos Aires. Remarkably, 90% of 
these coveted readers are non-U.S./ 
Canadian citizens. 


Global intelligence opens global 
markets. If you're targeting a specific 
region, you may choose from three 
regional editions: Europe, Latin 
America and Asia. If you want to 
speak to the dynamic new capitalists 
of Russia, China or Poland in their 
own language, you may choose from 
three local language editions. 

Take advantage of our unsurpassed 
worldwide network. Call Gerd Hinske 

at 41 - 21 - 617 - 44-11 or your local 
account manager. Because great 
business minds think alike. Globally. 

Business Week's International Reach. 

A company capability. 

Source: 1993 Business Week International Subscriber Study 


Busines^Afeek 


Beyond news. Intelligence. 


by Ajln As seen in BusinessWeek Iniernaiional, February 15,1993 Issue 
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SPECIAL 


REPORT 


What to Look for in HSM 


• support for unlimited layers of media hierarchy 

• media independence 

• a rules engine that supports capacity and time thresholds, exceptions 
by file type, and forced migration 

• migration optimized to create minimal need for demigration 

• the ability to rem^ate files quickly without manual intervention 

• support for data typing when it exists in operating systems 

• fast demigration 


it support a hierarchy of storage 
devices, ranging from the fastest 
and most expensive hard drives 
to low cost-per-megabyte tape 
autoloaders. Several analysts con¬ 
sider solutions that support only 
a fixed number of levels to be in¬ 
adequate. 

Using an algorithm that takes 
into consideration disk capacity 
thresholds, file aging, and some¬ 
times file type (i.e., you can set 
the rules so that certain types of 
files such as executables or DLLs 
are never migrated), a rules en¬ 
gine does the following: It watches the 
drives to make sure they stay within their 
thresholds; it moves files from one medi¬ 
um to another as necessary; and it tracks 
file locations in a database. When you try 
to load a file, the engine intercepts the re¬ 
quest and looks it up in the database; if 
the file needs to be remigrated from tape or 
an optical drive, it’s copied back to the 
hard disk and given to you. 

A function that is intimately related to 
file access might seem like an obvious 
candidate for inclusion in the operating 
sy.stem, and in fact, both Novell and Mi¬ 
crosoft are moving to support HSM. How¬ 
ever, as with other third-party functions 
that get added to the operating system, 
their support will consist of a simple “out- 
of-the-box” implementation coupled with 
an API that allows richer external prod¬ 
ucts to plug in. “We believe that oper¬ 
ating-system companies already have a 
lot on their plates, and they won’t fill this 
niche completely,” says Hinda Chalew, 
director of strategic marketing for Chey¬ 
enne Software of Roslyn Heights, New 
York. 


Unified View 

One problem faced by network adminis¬ 
trators is the so-called “swivel chair ef¬ 
fect,” caused by a proliferation of network 
management consoles on their desktops. 
Eliminating multiple displays requires in¬ 
tegrating management applications into a 
common framework. Because of the wide¬ 
spread adoption of SNMP (Simple Net¬ 
work Management Protocol), most inter¬ 
networking devices such as hubs and 
routers can report their status to, and be 
managed from, a single console. But stor¬ 
age management systems have remained 
largely isolated. 

Legato Systems (Palo Alto, CA) is work¬ 
ing on an SNMP agent for its storage man¬ 
agement products that will let the products 
be integrated into Novell’s NMS (NetWare 
Management System) and into enterpri.se- 
wide IBM NetView environments. A sim¬ 
ilar capability is expected from Cheyenne 
this year. When these capabilities arrive, 
network managers will be able to monitor 
and configure storage resources with the 
same user interface and display they use 
to analyze network performance, manage 


network hardware, and even set 
up user accounts and permissions. 

Intel (Hillsboro, OR) is also 
moving to integrate support for 
its StorageExpress, a dedicated 
NetWare-based backup server, 
into LANDcsk Manager, its Win¬ 
dows-based network manage¬ 
ment system. StorageExpress 
now snaps into Novell NMS, and 
LANDesk communicates via 
SNMP to high-level frameworks 
such as NetView. The benefit of 
linking these capabilities togeth¬ 
er, says Ed Guzman, strategic 
marketing manager for networking stor¬ 
age products at Intel, is that storage events 
can trigger network management events, or 
vice versa. For instance, the failure of a 
local drive could prompt the hub to close 
access to that node and kick off a backup 
sequence to another device. 

Future Files 

If storage management in distributed en¬ 
vironments raises problems and requires 
solutions that didn’t exist in centralized 
systems, this is only the tip of the iceberg. 
Just around the corner are fundamental 
changes in the conception of file systems 
and documents that may require a rethink¬ 
ing of storage management. 

The technological shifts underlying this 
trend are the emergence of “locationless” 
network services and the rise of objects 
and object file systems. In today’s com¬ 
puting model, a file stands on its own and 
resides in a specific place. Advanced op¬ 
erating systems like Windows NT support 
rich data typing, yet files are still backed up 
and migrated using conventional attributes 
such as date/time stamp or archive bit. 

But when software moves to a docu¬ 
ment-centric model, as Microsoft promises 
to do with the Cairo operating system, the 
meaning of a file changes. “Smart docu¬ 
ments will require us to handle backup 
very differently,” says Alan Adamson, di¬ 
rector of product management for Syman¬ 
tec/Peter Norton Group (Santa Monica, 
CA). “A document will no longer be a sin¬ 
gle file but rather a book of pointers to text 
objects, data objects, images, fonts, and 
so on.” Backing up with conventional 
approaches could cause the linked objects 
to be separated onto different media, mak¬ 
ing restoring a nightmare and endanger¬ 
ing the integrity of the links. 

Obviously, backup and HSM for com¬ 
pound documents will have to respect linLs, 
grouping related files together. Microsoft’s 


TRADE-OFF BETWEEN PERFORMANCE AND COST PER MEGABYTE 

In the classic storage pyramid, access speed is closely correlated to cost. The rarest and 
most expensive storage types, such as cache memory and flash RAM, cost orders of mag¬ 
nitude more than hard drives or removable media such as tapes and optical disks on a dollars- 
per-megabyte basis but also deliver data hundreds of times faster. Storage management op¬ 
timizes the use of all media types. 


Medium 

Ctst/negabyte (raige) 

Access tine 

Solid-state 

$60-100 

<3 ms 

RAID 

$2-10 

9-20 ms 

Hard drive 

$0.8-2 

9-20 ms 

Optical (single platter) 

$1^ 

50-100 ms 

Optical (jukebox) 

$.4-1 

15-30 seconds 

Tape (single) 

$.4-2 

30 seconds to 3 minutes 

Tape (autoloader) 

$.05-1 

1-5 minutes 

Tape (archived, off-site) 

$.05 

Hours 


Source: Dataquest 
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MCI Xalls” On DPT SCSI Adapters... 
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“DPT offers high performance, real value and 
great compatibility in a single SCSI solution... 
it’s exactly what we needed at MCI.” 


Melanie Noe 
LAN Administration 
MCI 



isiribute<i P/ioce. 



MCI has made DPT SCSI adapters 
a ke>' part of its technology strategy. 

As one of today's leading technology’ 
companies, MCI knows that higli-perfonnance 
seners and workstations need liigli disk 
throiiglipnt, compatibility; and flexibility for 
growth. That’s why MCI relies on DPT SCSI 
adapters as an integral part of its nets^orked 
systems. 

Xo?npatihi[i^\ reliabili^\ and perfonn- 
ivere fey factors in our decision process 
in choosing a SCSI host adapter. BFT ou^er- 
formed eie^ thing eke we tested in these 
critical categories. That’s because DPT adapter 
support is integrated into e\ery major multi-user 
Operating System available today including 
Novell, UiVCc! OS/2, Banyan VINES,« NLITSTEI! 
and Windows NT. Full support for a complete 
range of important SCSI peripheral products and 
software is also included 

“M MCI. the only certainty is that things 
are certahdy going to change! That 's why we 
tike DFFs groivih path. With their unique 
approach, we can add extra capabiUties siwh 
as caching or RAID, support, whefietw we 
want. Attach a cache module and add up to 
64MB of hardware cache using industry-sta[idard 
or DPTs ECC-protecied SIMMs. Then add R.MD 
0, 1, or 5 support by simply attaching another 
exsy-to-install niodule. It's a proven approach 
designed to keep pace with the growth of your 
system, and only DPT has it. 

DPT 5 new Storage Manager, called 
new standard in storage mamigernenF by LAN 
TIMES, is included free with every DPT 
SmartCache 111 adapter. Storage Manager gives 
you complete device inventory and cotifiguration 
data, diagnostic and perfonnance tuning 
abilities, capabilities for remote com- 
municatiojis and alert broadcasting, 
along with the ability to implement 
complex RAID structures with simple 
'' poijit-aiid-click" coj nmaiids. 

DPT supplies SCSI technology to 
the world’s largest computer manufac¬ 
turers, and has an unsurpassed record 
for product reliability^ among the 
foremost distributors^ in over 40 
countries. Call today and receive a free 
copy of “’Lfnderstanding RAID" and 
"Hardwaie and Software Caching 
Combined.” 

800 - 322-4378 




DPT 


for complete SCSI solutions 


ace Drive ^ Maitland, Florida ■ SB751 ■ FAX 4O7-2B0-5366 
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Greg Lobdell, lead product manager for 
Microsoft’s business systems division, says 
that this isn’t difficult if the operating sys¬ 
tem supports object management. The 
tougher problem, he says, is giving stor¬ 
age management routines enough “smarts” 
that they won’t try to back up a huge file 
over a 9600-bps modem line or make mul¬ 
tiple copies of the same application pro¬ 
gram or repeatedly back up linked objects 
that have not changed. 

Windows NT and NetWare 4 offer lo¬ 
cationless network services today, Lobdell 
says, and “tomorrow, we’ll have location- 
less information access.” However, he 
adds, making storage a more readily avail¬ 
able resource, “puts more stress on query 
mechanisms and tools to help you find it.” 
Changes that occur in the user environ¬ 
ment to provide access to the vast wealth of 
interconnected global data sources will 
have to be accommodated in storage man¬ 
agement systems. 

Another big change could come on a 
more physical level: the emergence of spe¬ 
cialized storage hardware that assumes 


some of the role now played by software 
management schemes. “Long term, I see 
reduced importance for file servers, the 
explosion of application servers and stor¬ 
age servers, and the rise of dedicated back¬ 
up servers,” says Mike Peterson of Pe¬ 
ripheral Strategies. 

One interesting development in this area 
is coming from Vinca. The company is 
evangelizing an architecture for Storage 
Access Networks, or SANs, which con¬ 
sist of intelligent storage devices connected 
together on their own di.stributed network. 
The idea behind a SAN is to move respon¬ 
sibility for file access and storage man¬ 
agement off the file server, freeing it up 
to handle user requests. The result could be 
higher storage bandwidth, improved reli¬ 
ability and manageability, and greater flex¬ 
ibility of configuration. 

The combination of distributed, object- 
oriented file systems and intelligent storage 
servers will dramatically alter the land¬ 
scape of storage management, but the net 
result for users will be greater ease of ac¬ 
cess to information and greater data relia¬ 


bility, with less of a need for any human 
intervention. 

Whether you use a GUI or some other 
scheme for finding and manipulating files, 
and whether you back up via disk mirror¬ 
ing, RAID, optical jukeboxes, or tape li¬ 
braries, the ultimate goal of storage man¬ 
agement is to ensure that data is there when 
it’s required. By implementing sophisti¬ 
cated backup, HSM, physical resource 
management, and access control, you are 
actually making data more available than 
if it goes unmanaged and has the poten¬ 
tial to be lost. And implementing central¬ 
ized storage management does not con¬ 
tradict a movement toward distributed 
computing; in the words of Stan Corker, an 
IDC analyst based in San Diego, “Virtu¬ 
ally, the data is distributed to clients; phys¬ 
ically, it’s grouped at servers; and logi¬ 
cally, it’s centralized.” The network makes 
these distinctions invisible to the user. ■ 


Andy Reinhardt is BYTE's West Coast bureau 
chief. You can reach him on the Internet or BIX 
at areinhardt@hi.x.com. 


Fast, Focused Answers To Your IT Questions 
Delivered To Your Fax Machine . . . 

24 Hours A Day, 7 Days A week 


Instant access to Datapro’s product and technology reports is just a phone call away. Whether you’re 
working on a product plan or trying to stretch every dollar in a proposal to purchase, smart decisions 
depend on getting the right answers at the right time. Datapro on Fax is what you need. 



Find out how Datapro on Fax can help you work faster and smarter. 
Call today for your free Datapro on Fax catalog. 


Here are some of the topics covered of special interest to BYTE readers: 

486-based transportables 
CD-ROM drives 
Integrated desktop applications 
a* Storage subsystems 

Client/server technology and architecture 


DATAPRO 

WHEN YOU NEED IT 


800-329-8398 (800-FAX-TEXT) or 609-764-2840 
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Maximize Your Marketing 
Dollars With BYTE Reprints! 


BYTE Reprints serve as 
high-quality, inexpensive 
promotional tools for: 

• Trade show handouts 



Tim I'OMI'lllllMi AlfTIIOHITV 

fV>werPC 




• Direct mail campaigns 

• Dealer/distributor promotions 

• Training and educating key 
personnel 

• Presentations at conferences/ 
seminars 

And there^s more! 

• BYTE reprints can be customized 
with your company name, logo, 
product picture, etc. 

Call today for infomiaiion 
and quantity prices. 

Susan Monkton 
BYTE Reprint Department 
One Phoenix Mill Lane, Peterborough, NH 03458 

Phone: 603-924-2618 _ 

Fax: 603-924-2683 


IBM, Apple, and 
Motorola’s PoweifC 
technology 
promises low- 
cost, high-speed 
systems that 
can nin Windows, 
Mac, OS/2, and 
Unix software 


THE FUTURE OF NETWORKING 


• ATM: Backbone of hur Next Netwofk 

• Ethernet Fhmping Up for the Nineties fma 


Minimum order: 500 




The Magazine of Technology Integration 





























U,S. corporations lose millions last year 


while the redundant on-line hot spare and dual 




in revenue and productivity due to LAN downtime. And this 


power supplies cover you from top to bottom. Add variable time 


year the numbers could go even higher. That's why it’s more 


rebuild, which allows flexible CPU utilization during peak server 


vital than ever to maintain the integrity and productivity of 


hours and youVe got a system engineered for unparalleled protec- 



client-server systems. Allow us to introduce 


RAlDhanh "*— a high performance 


fault-tolerant storage system 


designed to provide unequalcd 


levels of protection for business- 


critical applications. Consider it the 


ultimate insurance policy for your data 


cion and productivity. The Novell certified 


is also the only indepen¬ 


dent RAID subsystem offering 


IBM on-site service. We 


could go on, but if you call 


1 (800) 800-disk; we'll be happy 


to send you a brochure, point you towards our 


Available ini to 12 GB—with up to 6,4 MBs per second 


nearest reseller, or let you talk directly to a RAID technician. 


sustained transfer tates™the can be cascaded into 


But don’t wait too long, after all, time is money. 


configurations of up to 48 GB of usable capacity. Our ’'true'’ hot 



swap capability provides non-stop computing 



R«ck-mcjuni KAIEJ^jujI Desktop 



RAlD^ianJ^ Tdwtr 



JWicroNet 

All Trid«m»rks, K«£iscrr«d Trfldemarks aod Logos »rf of their respeccive holden. 
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Do You Believe ill 
Don^e Fairy Tales? 


Some folks would have you believe 
that the software protection dongle 
was discovered by a guy named Don 
(It wasn't.) Others claim to secure 
multiple applications with one don¬ 
gle. (They don’t.) 

We hate to spoil these fairy tales, 
but when it comes to something as 
important as protecting your soft¬ 
ware. you need to be concerned with 
facts, not fiction. 

The fact is. what makes one 
software protection method better 
than another is more than the don¬ 
gle. It's the level of security and flex¬ 
ibility you get And for years. 
Software Security has brought soft¬ 
ware developers the strongest and 


most seamless security systems 
available, using numerous patented 
technologies.Plus a broad range of 
developer tools and support pro¬ 
grams to ensure your success in 
Implementing hardware-based 
software protection 

Software Security's combination 
of advanced software and sophisti¬ 
cated hardware devices (OK. "don¬ 
gles”) goes beyond the basics. For 
example, our UniKey/NET® protects 
multiple applications on a network 
with one dongle... and lets you remotely 
update the licenses! Its comprehensive 
user interface helps you manage 
software distribution, control net¬ 
work licensing and implement 
"metered" software usage. 


101 I HIGH RIDGE ROAD STAMFORD. CT 06905-161 I 203-329-8870 Fax: 


Our standalone UniKey® also lets 
you update protection to maintain 
security throughout an application's 
life. You issue one key, one time — 
and forget swapping dongles. Each 
update is as secure as the first. 

If you're serious about protecting 
your software, contact Software 
Security today and ask for our 
Evaluation Kit. It has everything you 
need to explore our innovative protec¬ 
tion methods for yourself . and live 
profitably ever after 

SOFTWARE 

SECURITY . ' 

1-800-841-I3I6 

See us at Windows World ’94 
Booth N4465 

203-329-7428 BBS: 203-329-7253 


Software Security International, Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
SSI Belarus. Minsk: +(7) 0172-45-21-03 Fax: +(7) 0172-45-31-61 
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Distributed and Secure 



RUSSELL KAY 


I t’s ten o’clock* Do you know who 
is logged on to your network? 

Really? The fact is, as organi¬ 
zations of all sizes now employ 
networked computers and distributed 
systems to handle the bulk of their in¬ 
formation-processing needs, security 
becomes increasingly important. 

Just look at how dramatically the 
workplace has changed in recent years. 

Computers are everywhere, being used 
for a multi tude of applications distrib¬ 
uted throughout an organization’s log¬ 
ical and physical structure. Electron¬ 
ic document interchange is replacing 
paper documents. E-mail is now being used in place of 
phone calls and memos, voice mail is taking the place of 
secretaries and operators, complex design and conUol tasks 
are increasingly performed using computer systems and 
software, and sensitive and proprietary data is routinely 
transmitted from network to network—indeed, from coun¬ 
try to country—over phone lines and satellite links. 

And what about the nuts and bolts? Were your distrib¬ 
uted systems designed from the beginning as Integrated 
wholes? Of course not* They grew via the patching to¬ 
gether of existing workgroups, LANs of all descriptions, 
departmental minicomputers, corporate mainframes, and 
connections to outside networks. The resulting “systems’* 
may include components using 31 flavors of Unix, plus 
MS-DOS, Windows (NT and Workgroup versions, too), 
Macintosh System 7, NetWare, TCP/IP, VMS, and MVS, 
Now they’re all pari of the same giant network, and 
everyone in the company wants to get at everyone eise’s re¬ 
sources, And there’s no good way of telling what kind of 
workstations are on your users’ desks or what operating sys¬ 
tems they are running* 

At Marlin Marietta Aerospace’s technical computing 
center in Orlando, Florida, systems integrity manager Pad¬ 
gett Peterson watches over the security of 5000 networked 
PCs. He believes in active management: seeking out prob¬ 
lem areas before they occur. “One of the biggest problems 
I’ve found is that companies don’t even know how many 
PCs they have,” Peterson says* “Some don’t even have an 
approximate idea of how many* So they donT know who 
can connect to their networks.” 

This complexity creates many opportunities for abuse, 
particularly unauthorized access to confidential information* 


To protect the integrity of 
your enterprise’s infor¬ 
mation, you cannot afford 
to take security for grant¬ 
ed. This means control¬ 
ling access and encrypt¬ 
ing telecommunications 
traffic* 

Security is an issue 
because the majority of 
today’s operating sys¬ 
tems—both stand-alone 
and networked—were de¬ 
veloped without any con¬ 
sideration for security. Ei¬ 
ther they offer no security 
capability whatsoever, or 
security and control fea¬ 
tures were tacked on as 
an afterthought. Software 
systems designed from 
the ground up with security as an important consideration 
are only now beginning to appear* 

Know Thy User 

When you hear the term security, the first thing that comes 
to mind is the password. And for too many organizations, 
a network’s simple password mechanism is as far as se¬ 
curity ever goes. Unfortunately, simple passwords offer 
little protection against unauthorized access; this is par¬ 
ticularly true in a distributed environment. 

When a connection comes in over a dial-up line, a 


When you distribute 
information and 
processing, you aiso 
delegate security 
responsibility. Good 
access controls, 
eyes-open 
administration, and 
communications 
encryption can make 
all the difference. 
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cuiitomer Iink» or an iniemetwork chan¬ 
nel tliere may be no direct way of know¬ 
ing who's on the other end of the line. 
Thus, there is a pressing need to identify 
and authenticate the user at log-in time— 
to verify that he or she has been autho¬ 
rized to access your network, and to de¬ 
termine specifically what access 
rights and privileges tJiis indi¬ 
vidual will be given. 

There are three different 
methods by which you can 
check on users at log-in lime: 
by making use of something 
they know, something they have, 
or something they are. These 
methods tire described in de¬ 
tail below. 

The “son^thing they know" 
method is typified by the user ID (i.e.» the 
account name) and password, or by those 
systems that sometimes ask for other per¬ 
sonal information, such as a person's moth¬ 
er's maiden name. The idea is that this is 
knowledge that isn't written down and is 
unlikely to be available to an intruder. Un¬ 
fortunately, user IDs are usually easy lo 
obtain, and people sometimes write down 
their passwords or even tape them lo their 
monitor. 

With the '■‘something they have” meth¬ 
od, which adds a second level of confi¬ 
dence to the authentication process, you 
can require that the user possess some 
physicaJ object in order lo gain access—the 
electronic equivalent of a front-door key. 
While this object may be as simple as a 
magnelic-stripe plastic ctu'd, the most com¬ 
mon solulion today takes the form of a 
random password generator or a challenge- 
response device. 

One type of token, as these devices are 
called, provides a pseudo-random alpha¬ 
numeric word or number that changes 
every minute or so and is dme-synched to 
a stored database. This results in a one¬ 
time password that's good only at ihai par¬ 
ticular point in time and for only one log¬ 
in. The first token diat came to market in 
1987—the SecurlD from Security Dy¬ 
namics in Cambridge, Massachusetts— 
used this system. 

Another type of token is a calculator¬ 
like device into which the user types a 
number presented as an on-screen chal¬ 
lenge by the host; the token generates a 
response tha! die user types into his or her 
workstation. Again, the result is a one¬ 
time, nonreusable password. Unless the 
user has the token with him or her, no log¬ 
in is possible. In addition, most of these 




A standard Vh -inch driv« can read 
SmartDisIf's internal circuits. 


devices can also be configured lo require 
that the user input a personal ideniinca- 
tion number into the token prior to die au¬ 
thentication process. 

Obviously, the use of tokens creates cer¬ 
tain administrative problems, such as what 
should happen when an employee 
mistakenly leaves a token at home. 
These problems can he handled 
by Slocking (and carefully con¬ 
trolling) temporary spares, but 
it also requires attention by a 
security administrator. 

In addition to the tokens 
described atnive, a number of 
so-called smaru urd security imple¬ 
mentations are coming to 
market; these use a credit- 
card-sizc device that con¬ 
tains a microprocessor and writable mem¬ 
ory, Also, NIST (National Institute of 
Standards and Technology) has developed 
a card for generating digiliil signatures us¬ 
ing its proposed standard. This standard 
calls for the use of a NIST-patented en- 
ciyption algorithm to allow the unforgeabie 
"signing" of electronic documents to serve 
as proof that a message actually was sent 
by the claimed sender. 

In addition, there is sooie future poten¬ 
tial for the use in authentication applica¬ 
tions of active-badge tevhnaiogy\ in which 
users carry^ a badge that transmits a weak 
radio signal that is picked up by special 
receivers when they come 
within a designated range 
(generally several feet). 

The advantage lo this ap¬ 
proach is that the authenti¬ 
cation takes place auto¬ 
matically, with no action 
on the part of the user 
and with no need for 
physical contact between 
the badge and the sensor. 

Currently there are some 1 5 to 20 sup¬ 
pliers of smartcard- or token-based au- 
ihentication systems, bul one company 
dominates the markcL In the words of in¬ 
dustry analyst and security gadOy Winn 
Schwartau, publisher of the Securiiy In¬ 
sider Report, "There's SecurlD, and then 
there's everyone else." 

Systems that require additional hard¬ 
ware—such as u smartcard ora magnetic- 
stripe reader—have not been very suc¬ 
cessful thus far, primarily due to the 
inconvenience and cost of the needed hard¬ 
ware. Adding an extra piece of gear to a 
laptop system, for example, is often either 
wildly impractical or out of the question. 



Watchword 
is a chaUenge-respoflise tolien. 


One product that attempts to address these 
problems is Smart Cat from V One of Po¬ 
tomac, Maryland. This smartcard reader 
is about the size of a mouse and is thus 
stowable in a laptop's carrying case. It’s 
price-competitive with less-capable mag¬ 
netic-stripe readers, costing under $200 in 
quantity. 

Price is likely to be a critical factor in 
most organizations' choice of security 
technologies. In the largest companies, 
which are more likely to have dedicated 
security professionals on staff and are also 
more likely lo use token aulheniicaiion* 
the numbers mount up quickly. You sim¬ 
ply can't hide from the cost problem. 

For example, Martin Marietta uses to¬ 
kens at a cost of around $50 each. "Tlie 
problem is," Peterson complains, "they 
are good for aulhentication, but they don't 
do any thing else. I'd like to see them used 
lo provide seeds for encryption.” Peterson 
acknowledges that, in principle, smart- 
cards and other, more capable, systems 
are a good idea. "But the cost of buying a 
reader is the stumbling block," he notes. "1 
don't have any problem doing this for 150 
computers, but I sure can't justify it for 
5000.” 

One recent product that addresses this 
objection is SmartDisk from SniartDisk 
Security in Naples, Florida. On the market 
for about a year, this $150 product pack¬ 
ages a smartcard into a floppy disk-like 
unit that can be read by any 
standard 3'/3-inch floppy 
drive. 

The fmid—and most se- 
c u re—Ic ve 1 o f au thenl ica- 
tion, the "something they 
are” method, involves 
some unique and unforge¬ 
abie aspect of an individ¬ 
ual's body. In the past, bio- 
meiric atithentication, as it's called, has 
been based on comparisons of fingerprinls, 
palm prints, or retinal patterns of ihe eye, 
or on signature veriUcation or voice recog¬ 
nition. More recently, a system that rec¬ 
ognizes keyboard-typing patterns has ap¬ 
peared from Los Angeles—based Phoenix 
Software International. Another new tech¬ 
nology can reportedly read infrared facial 
patterns from passersby using only a sim¬ 
ple video camera for image capture: it's 
being developed by Neuromeiric Vision 
Systems of Deerfield Beach, Florida. 

Biometric systems offer the greatest de¬ 
gree of confidence that the user actual¬ 
ly is who he or she claims to be, bul they 
are also generally the most expensive to 
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implement: At a cost of several hundred to 
several thousand dollars per reader sta¬ 
tion, they may be better suited for con¬ 
trolling a doorNvay or other physical ac¬ 
cess—where one biometric unit can serve 
for many employees—-than for one-lo-one 
workstation access. Another problem is 
that many biometric devices carry a high 
price in terms of inconvenience; for ex¬ 
ample, some systems can take 10 to 30 
seconds to verify an access request. 
Moreover, resistance is high for many 
systems that users see as unduly in¬ 
trusive; people are reluctant to stick 
a finger or a hand into a slot, or sign 
their name, or sit still while an optical 
system scans their eyeball. 

Hiding Autfienticalion Informatian 

One of the principal advantages of 
tokens is their ability to transmit over 
a network an access code that cannot 
be sniffed and contains no reusable 
information. These are crucial fea¬ 
tures, but they are not limited to hard¬ 
ware; software systems can do the 
same thing. In fact, the NSA (National 
Security Agency) recently placed a 
large order for what it calls “sniffless 
password generators” with Secure 
Computing in Roseville, Minnesota. 

With the company’s Lockout sys¬ 
tem, instead of sending a password 
over the wire “in clear,” you send a 
cryptographic representation of it, us¬ 
ing a one-time encryption key. Each 
time you log in, the password is en¬ 
crypted with a different key. The NSA 
will use Lockout in conjunction with 
its Tessera Crypto Card, a PCMCIA 
device. Intended for secure messaging 
within the Department of Defense and 
for protecting “sensitive but unclas¬ 
sified” data. Tessera is available from 
several makers. It uses both NIST’s 
Digital Signature Algorithm and the 
NSA’s Mosaic encryption algorithms. 

Kerberos 

Kerberos is an encryption-based sys¬ 
tem designed to authenticate users 
and network connections (see the text 
box “How the Kerberos Protocol 
Works” on page 172), It was devel¬ 
oped at MIT’s Project Athena in the 
1980s and is named after the three- 
hcaded dog of Greek mythology that 
guards the entrance to Hades. Like 
its namesake, Kerberos is charged 
with preventing unauthorized access. 

It does this so well that it is now al¬ 


most a de facto standard for effecting se¬ 
cure, authenticated communicadons across 
a network. Kerberos assumes it’s in a dis¬ 
tributed environment of unsecured work¬ 
stations, moderately secure servers, and 
highly secure key-distribution machines. 

Perhaps most significant is the fact that 
the Open Software Foundation’s DCE 
(Distributed Computing Environment) 
stimdard uses a variant of Kerberos V5 as 


Security Tips for 
Distributed Networks 


Awareness 


• Establish an or^anlzatianal policy regarding 
computer access, infennatinn ownership, and 
user responsibilities, 

■ Make users aware of their personal accountabitrty 
for protecting the oiganizatian*s information. 


Access 


* Take extra precautions if you allow diahin 
te,g., use callback modems and permit external 
access only through a *^re*wair’ systemL 


Authentication 


« Passwords should expire at r^lar intervals, 

• Use tokens or smartcards as random password 
generators. 


Confidentiality 


* Enciypt data transmitted over the network. 

* Enciypt stored files for especially sensitive and/or 
critical data. 


Administration 


• Von must be able to administer security 
{e.g., addr drop, or revise access authori 2 atk>ns 
or accessrcontrol lists) frimi a workstation 
anywhere on the network. 


Availability 


* Prepare for power outages or brownouts with 
uninterruptible power supplies for servers. 

« Ensure that data can be bached up and 
is recoverable on-line (e.g., via RAID or hot 
swapping!. 

« Maintain backup files at remote, off^site 
locations. 

* Make sure that the rest of your systems keep 
going if a disk or server crashes. 
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the mechanism for user authentication. 
Hundreds of vendors have licensed DCE 
technology, and many are adding addi¬ 
tional security features (see “DCE: Build¬ 
ing the Distributed Future” on page 125). 

Another organization that’s supporting 
Kerberos is the OCSG (Open Computing 
Security Group), a specialized systems 
integrator located in Redmond, Washing¬ 
ton. OCSG is providing comprehensive 
Kerberos packages that support a 
number of different computing plat¬ 
forms, including MS-DOS, the Mac¬ 
intosh, SunOS, Hewlett-Packard’s 
HP-UX, NextStep, and IBM’s AIX 
fortheRS/60()0. 

The OCSG integrates Kerberos 
with RSA (Rivest-Shamir-Adleman) 
public-key encryption and other se¬ 
curity technology, including Secur¬ 
ity Dynamics’ SecurlD token. Other 
vendors offer Kerberos implementa¬ 
tions for DEC’S Ultrix and VMS plat¬ 
forms, and IBM says that it is com¬ 
mitted to offering Kerberos on its 
MVS mainframes and OS/2 desktop 
sy.stems. And, of course, you can get 
source code from MIT. 

For all its popularity, however, 
Kerberos is not a complete security 
solution. “Too many people think that 
Kerberos is the answer,” says Brian 
Redlcr, director of security and op¬ 
erations for NSCC (National Securi¬ 
ties Clearing Corp.) in New York 
City, He observes that while Kerberos 
provides user authentication, it does 
not handle authorization for applica¬ 
tions or for transactions within ap¬ 
plications. Any determination of ac¬ 
cess authorizations and rights must 
be handled by other systems on the 
network. 

Also, adapting applications sys- 
tem.s to take ad vantage of Kerberos 
authentication—what’s being called 
Kerbenz<^tion —is neither simple nor 
straightforward; many organizations 
may find it well-nigh impossible and 
turn to other solutions. For large cor¬ 
porations, rolling out Kerberos across 
their enterprise-wide networks may 
not be finished in this century. For¬ 
tunately, it appears that the major net¬ 
work i n g- re 1 ated v endors—i nclud i ng 
suppliers of network management 
software, operating systems, bridges, 
routers, multiplexers, and terminal 
servers, as well as the major com¬ 
puter manutacturers, including DEC, 
HP, IBM, and Sun Microsystems— 
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ring as well as Ethernet. In 
fact, you can access either 
one with the same client 
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remote access solution that 
works in virtually any single 
or interconnected network 
environment. 

There's also new SNMP 
support, and a built-in 
Windows™-based Remote 
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simultaneously update user 
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servers from a single loca¬ 
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your remote clients is easier. 
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powerful security features. 

But now that we've added 
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encryption, pass 
word aging and 
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How the Kerberos Protocol Works 


K erberos is a system that uses elec¬ 
tronic tickets to authenticate a user 
to a server. A ticket, which is good only 
for a single server and a single user dur¬ 
ing a certain period of time, is an en¬ 
crypted message containing the name 
of the user and server, the user’s net¬ 
work address, a time stamp, and a ses¬ 
sion key. Once the user gets this ticket, 
he or she can use it to access the server 
as many times as desired until the ticket 
expires. The user cannot decrypt the tick¬ 
et but can only present it to the server. 
Nobody listening in on the network can 
read or modify the ticket as it passes 
through the network without detection or 
invalidation. 

The Kerberos protocol involves two 
servers, the Kerberos Authentication 
Server and one or more TGSes (Ticket- 
Granting Servers). The steps involved 
in the Kerberos process are as follows. 


tMm To obtain a ticket to a particular 
target server, the user first requests from 
the Kerberos Authentication Server a 
ticket to the Kerberos TGS. This request 
lakes the form of c 
message containing 
the user’s name and 
the name of his or 
her TGS (there can 
be several). 

2 The Authentication Server looks 
up the user in its database and then gen¬ 
erates a session key to be used between 
the user and the TGS. Kerberos encrypts 



this session key us 
the user’s secret ki 
(a one-way hash 
of the user’s pass¬ 
word). Then it cre¬ 
ates a TGT (ticket-granting ticket) for 
the user to present to the TGS and en¬ 
crypts the TGT using the TGS’s .secret 
key (which is known only to the Au¬ 
thentication Server and the TGS). The 
Authentication Server sends both of 
these encrypted messages back to the 
user. 

The user decrypts the first message 
and recovers the session key. Next, the 
user creates an au¬ 
thenticator consisting 
of his or her name 
and address and a 
time stamp, all en¬ 
crypted with the ses¬ 
sion key just generated by the Kerberos 
Authentication Server. 

The u.ser then sends a request to the 
TGS for a ticket to a particular target 
server. This request contains the name of 
the server, the TGT received from Ker¬ 
beros (which is already encrypted with 
the TGS’s secret key), and the encrypt¬ 
ed authenticator. 

4 T..TCS..^p.,.HeTCTwUK 

its secret key and then uses the .session 
key included in the TGT to decrypt the 
authenticator. It compares the informa¬ 
tion in the authenticator with the infor¬ 
mation in the ticket, the user’s network 




address with the address tlie request was 
sent from, and the time stamp with the 
current time. If everything matches, it 
allows the request to proceed. 

The TGS creates a new session key 
for the user and target server and incor¬ 
porates this key into a valid ticket for 
the user to present to ^ 
the server. This tick- 
et also contains the^ CiliiPS 
user’s name, network I I “ f ^ 
address, a time stamp, 
and an expiration 
time for the ticket—all encrypted with 
the target server’s secret key—and the 
name of the .server. The TC]S also en¬ 
crypts the new user-target session key 
using the session key shared by the user 
and the TGS. It sends both messages to 
the user. 


9 The u.ser decrypts the message and 
extracts the session key for use with the 
target server. The user is now ready to 
authenticate him.self or herself to the 
server. He or she creates a new authen¬ 
ticator encrypted with 
the user-target session 
key that the TGS gen¬ 
erated. To request ac¬ 
cess to the target serv¬ 
er, the user sends along 
the ticket received from Kerberos (which 
is already encrypted with the target serv¬ 
er’s .secret key) and the encrypted au¬ 
thenticator. 

Becau.se this authenticator contains 
plaintext encrypted with the session key, 
it proves that the sender knows the key. 




are all hard at work Kerberizing their prod¬ 
ucts. A few of the.se are already up and 
running. 

With its Unicenter multivendor network 
security and management product, CA 
(Computer Associates International), one 
of the world’s largest software companies, 
wants to become a major player in DCE 
security technology ba.sed on Kerberos. 
Unicenter uses DCE .security mechanisms 
to implement basic authentication, pass¬ 


word management, message encryption, 
and acce.ss-control lists. CA’s .stated goal 
is to allow customers to administer Ker¬ 
beros from their current CA products while 
also providing .security features and func¬ 
tions that Kerberos does not. CA plans to 
provide Kerberos authentication infor¬ 
mation to its existing security products, 
including CA-ACF2 and CA-Top Secret. 
The first such product scheduled is CA/ 
Unicenter for Unix. 


Knowledgeable users .seem to agree that 
Kerberos is not quite here.. .yet. “To date, 
1 am not aware of any applications that 
have been Kerberized,’’ says Brian Rcdlcr. 
He adds, “Kerberos is potentially half the 
answer. It’s a good system, but it’s not 
enough.” 

Martin Marietta’s Peterson agrees with 
Redler. “Kerberos is a good technology, 
but it’s not really available to be used at 
this point,” he says. He adds that Kerberos 
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Just as important, encrypting the time 
of day prevents an eavesdropper who 
records both the ticket and the authenti¬ 
cator from replaying them later. 


6 




The target server decrypts and 
checks the ticket and the authenticator, 
also checking the user's address and 
the time stamp. If everything checks out, 
the server now knows 
the user is who 
he or she claims ' 
to be, and the 1 
two share 
eucryplion key 
that they can use for secure communi¬ 
cation. (Since only the user and the serv¬ 
er share this key, they can assume that a 
recent message encrypted in that key 
originated with the other party.) 


m For those applications that require 
mutual authentication, the server sends 
the user a message 
consisting of the 
time stamp plus 1, 
encrypted with the ' 
session key. This 
serves as proof to 
the user that the serv¬ 
er actualiy knew its secret key and was 
able to deci ypL the Lickei and the au¬ 
thenticator. 

Editor's note: This text box was adapted 
from Applied Cryptography: Protocols, 
Algorithms, and Source Code in C 
Bntce Schneier (Wiley, J993). 


provides an authentication envelope, but it 
still requires the prior exchange of keys. 
would hope that we could have automatic, 
secure authentication of transmissions,” 
says Peterson. 

“Kerberos is out there for real; it's a 
workable solution,’* says John O’Leary, 
director of education for CSl {Computer 
Security Institute) in San Francisco. “Once 
the environment becomes large, though, 
the added traffic of getting Kerberos tick¬ 



ets can be a real issue. If you have plenty 
of bandwidth and high-speed links, then 
youTl be OK.” he concludes. 

Single Sign-On 

Back when you were hooked up to just 
one system, you needed only one pass¬ 
word. But in today’s environment, a user 
may well need access to several main¬ 
frames, a corporate wide network, one or 
more LANs, special development sys¬ 
tems—you name it. Thus, a single user 
can end up with seven or eight passwords 
or more. But that's where the password 
system breaks down completely. No one 
can remember 15 passwords, all different, 
none in the dictionary, all unguessable. 

Wouldn't it be ideal if you could log on 
to a system once, and, for the rest of that 
session, any other sysiems or networks 
you connected to would check with a se¬ 
curity database to determine your rights, 
with no need for any further log-ins, in¬ 
terruptions, or passwords? Single sign-on, 
as this idea is called, is the holy grail of 
access control. And, as with the Holy Grail, 
people are still searching for it. The main 
problem comes back to the multiplatform, 
m ultip le -operati ng-sy stem, mu I tiproiocol 
environment, where single sign-on is ex¬ 
tremely difficult to implemem. 

“If you’re on an MS-DOS workstation 
connected to a Novell network, and you 
want to access a database running under 
MVS on an IBM mainframe,” says CSPs 
O’Leary, “something has to sign you on 
to that mainframe and pass its security 
checks.” But the problem gets worse. “If 
you want something on a still-different 
platform, say a VAXcluster, now you've 
also got to sign on to the VAX. Each of 
these systems has a different security ar¬ 
chitecture, different security mechanisms. 
And something has to do that sign-on and 
maintain a databa.se indicating what ID 
on platform A equates to a different ID 
on platform B,” continues O'Leary. And 
there's more: “The single sign-on mecha¬ 
nism has to update this information at ap¬ 
propriate frequencies—whatever is called 
for by the mainframe security systems, for 
example ” he adds. 

Keeping Secrets 

Even when access controls are fight and 
well maintained, you need one fuither con¬ 
trol mechanism to ensure that your orga¬ 
nization's information remains confidential 
while it is moving around the loose con¬ 
fines of your distribuied system, or to or 
through other networks. As long as your 
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system sends data between users and 
servers “in clear,” it is vulnerable to wire¬ 
taps and network sniffers. The use of cel¬ 
lular and microwave links makes it even 
easier for a technically sophisticated out¬ 
sider to listen in on your communications 
and your calculations. 

The solution to this problem is well 
known: encryption. You just transfomi the 
signal so that anyone who intercepLs ii, no 
matter how they do so, simply can’t read 
it. A variety of commercially available 
sysiems use the federal DES, public-key 
cryptography with the RSA method, and 
numerous proprietary algorithms. En¬ 
cryption is relatively inexpensive to buy 
and can be quite easy to use. 

But if encryption's so good, why isn't 
everybody using it? The problems with 
encryption lie in the secure exchange and 
management of encryption keys. This is 
such a headache that one of the reasons 
the public-key approach was invented was 
to overcome the problem of key manage¬ 
ment by using one key for encryption and 
another for decryption. This lets the sender 
encrypt a message using the recipient's 
public key, which need not be kept secret 
and is, in fact, usually easily available. 
The message can be decoded only with 
the recipient’s secret, or private, key. 

Public-key cryptography also allows 
relatively simple implementations of dig¬ 
ital signatures, nonrepudiation, and mes¬ 
sage authentication. These can be achieved 
with other cryptographic methods, but the 
public-key approach seems to be the sim¬ 
plest overall. 

One major obstacle to acceptance of 
public-key cryptography is ihe fact that 
RSA, the best-known and strongest algo¬ 
rithm, has been patented in the U.S. and 
thus cannot be used in the U.S. without 
permission from RSA Data Security of 
Redwood City, California. Consider PGP 
(Pretty Good Privacy), a highly regarded 
public domain cryptographic system that 
was created by “eipherpunk” programmer 
Philip Zimmermann and popularized on 
the Internet. It's used around the world but 
is currently illegal in the U.S. because it 
uses the RSA algorithm without a license. 

A new stage in encrypted communica¬ 
tions may soon begin with the advent of 
the NSA-.sponsored Clipper encryption 
chip for voice telephones. Clipper’s in¬ 
clusion of an escrowed “law-enforcement” 
back-door key has generated consider¬ 
able controversy in the political, libertar¬ 
ian, and academic communities. Less well 
publicized, but following close behind, 
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Finally. A single system combining workstation power with PC personality — the personal 
workstation from Intergraph •Performance and power of a workstation •Personality, 
compatibility, and affordability of a PC •Productivity tools integrated with advanced 
technical applications •Popular, easy-to-use Microsoft Windows operating environment 
•Professional display technology and the industry’s broadest monitor selection •Packaged, 
ready-to-run systems with built-in networking and graphics •Path for growth as your 
computing needs expand •Perfectly designed for a safe and comfortable work environment 


Powerful, but personal. A family of personal workstations from Intergraph. 



•Single or dual 90 MHz Intel Pentium processors •Windows NTor Windows/DOS operating system 
•512 KB external cache •High-perfortmnce 3D graphics accelerators • 16 to256MB internal metnory 
• Choice ofsingle and dual 17-j 20-, 21-, and 27-inch color display systems with up to 16.7 million colors 
•540MB, 1GB, or 2 GB Fast SCSI-2 disk • Integrated Ethernet •35-inch, 1.44 MB floppy diskdrive 
• CD-ROM •EPA Energy Star compliance •Byear limited warranty^ 

• Worldwide sales, service, and support 


For more information or the number of a sales representative 
or business partner near you, call 800-345-4856. 


INTERGRAPH 
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is Capsione, an extension of Clipper that 
includes data transmission. 

As an aerospace contractor, Martin Ma¬ 
rietta’s computing activities make exten¬ 
sive use of communications encryption. 
The company’s Padgett Peterson uses Via- 


Crypi, a $100 RSA-based (and licensed) 
package from ViaCrypt of Phoenix, Ari¬ 
zona. He also has some strong views about 
the Clipper controversy. “The thing with 
Clipper is, people react as if Clipper will 
give them less privacy than they have now. 


But they have none whatsoever at the 
moment, so it isn’t really taking anything 
away at all,” he says. He also notes that 
now, if you want any kind of secure phone 
transmission, your only option is AT&T 
STU-Ills (secure telephone uni is), which 


COMPARATIVE SECURITY OF NTS AND AES 


Feature 

ARCHITECTURAL MODEL 

SECURITY MECHANISMS 

SECURITY DURING 
RECONFIGURATION 

SECURITY ADMINISTRATION 

ACCESS CONTROL 

AVAILABILITY 

INTEGRATION WITH KERBEROS 
BACKUP 

FILE CACHING IN LOCAL STORAGE 

Source; Transarc Corp. 


Network File System 

Client/server; each Hie server 
managed independently 

Based nn unencrypted user IDs, 
trusted users, and hosts 

Users lose access to files during 
reconfiguration; file-system moves 
require changes to mount point 

Only system administrator can set up 
and maintain protection groups—sets 
of users with common access rights 
to specific groups of Hies 

Uses standard Unix chmod command and 
mode bits on files and directories; offers 
only read, write, and execute rights to 
Htes and directories 


No standard data replication 


Possible, but difficult 

Standard Unix backup; Hie system 
inactive during backup; no cloning means 
system administrator must perform all 
restores; can use cachets 

Constant caching of file attributes slows 
performance on WANs 


Andrew File System 

Truly distributed; administration by 
cell—Hie servers and clients that 
form a logical administrative unit 

Kerberos anttientication; 
Authentication Server process, 
Protection Server process 

Reconfiguration doesn't aff^t users; 
files are accessible during moves, and 
filenames don’t change 

Users can create groups 


Access-control lists allow fine control 
granularity by groups and individuals; 
supports read, lookup, insert, delete, 
write, lock, and administration rights; 
applied by directory only 

Read-only replication per volume allows 
users to access a different replica 
in the event of a server crash 

Integrates tightly 

No system downtime during backup 
with AF5 Backup Server; volume clones 
allow limited user-controlled restores 

Automatic notification 

of file changes cuts unnecessary 

network traffic 
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That’s one reason we’re the choice of the pros. 


So, what’s the big deal about just 
making monitors? It’s called picking 
one thing and doing it right. 

That singular focus helped CTX 
leap into color monitor leadership. 

Remarkably, now every 15 seconds 
someone in the US. buys a CTX moni¬ 
tor. Thatb more monitors than sold 
under household names like NEC, 

IBM, Sony, Samsung, and Mitsubishi.* 

Unlike our more famous colleagues, we don’t mess around 
with cars, radios, or toasters. We just make great monitors. 
All built around the clock in our ISO-9000-certified factories. 

CTX multifrequency monitors offer all the features like flat 
square tubes. Anti-glare screens. Wide PC and Mac compati¬ 
bility. Low radiation and energy-saver models. 


All come complete with a new two- 
year warranty and very affordable prices. 

We even have new outrageous LCD 
color monitors. 

But don’t take our word for it. Ask 
the systems integrators and high-end 
resellers who buy them and put systems 
together for a liring. 

Their livelihood depends on repeat 
business. So they only resell equipment 
that offers exceptional performance, value, and reliability. From 
companies they can rely on for quick service and local support. 

That’s why they buy more CTX monitors than any other kind. 

For more information, call the CTX branch office in your 
area. Insist on the monitor brand the pros demand. From the 
company that doesn’t make TVs or toys. 
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We just make great monitors. 



USA Headquarters 20530 Earlgale street. Walnut, CA917S9,90!lS9S^Ma Fax 909-59S6293 Techaical Support 1-800^2012 BBS 909-59t^8973 Southern Region 6624Jiit!my Carter BN., 
Norcroas. CA 30071,404-729^, Fax 404-729^5 Eastern 481 Edward Ross Drive. Elmwood Park. N'J 07407,2D1-T974800. Fax 201-797.7604 Midwestern Itcgio[i500ParkBN..Ste.295C 

Itasea. 1160143,708-285O202. Fax 708-285fl212 Southwestern Region 1225 E. Crosby Rd„Ste.A21, Carrollton, TXraXffi, 214-416-9610, Fax 214-215-7447 

'Based on offidal 1998 Monitiak U5. motiilOT sates research. 01994 CIX Inlenialioiiai, Inc. All brand names are Irademarks nr registered trademarlts cd their respective owners. 

The ENERGY STAK’* emblem does nor reiiresent EPA endursemenl of any producl nr service. 
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cost $2000 per telephone. 

Public law mandates that government 
infomialion be protected in its processing 
and storage. DES has been used for this 
purpose for 15 years, and it has just been 
renewed for another five years. “People 
say that well, it*s theoretically possible 
to break DES if you have a known plain¬ 
text" Peterson comments. “But the fact 
is, no one has yet broken DES, and if s 
available for free, ft's good enough for 
government work Just as Clipper is good 
enough for government work.” 

Administration; The Hidden Costs 

Whatever type of security you have in¬ 
stalled on your distributed systems, you 
still have to administer it—adding new 
people, taking off those who leave, mod¬ 
ifying rights and permissions as job re¬ 
quirements change. And for many secu¬ 
rity administrators, the move to distributed 
systems has created a major administra¬ 
tive headache. 

“What's happened as sy.stems have 
become distributed and information has 
become distributed [is that] different de¬ 
partments are responsible for different 
platforms," notes NSCC's Brian Rcdler. 
“Mainframe administration is handled by 
a different group than handles the LANs— 
in fact, a different person may administer 
each LAN. And in most cases, security 
isn’t handled by the security department 
but is out in the user departments, where 
the LAN administrator is also the security 
administrator.” 

Responsibility for communications se¬ 
curity is similarly distributed, Redler con¬ 
tinues. “Once, all communications came 
into a central location, where a well-trained 
network staff monitored it. Now, it comes 
into the corporation all over, without any 
central administration,” he says. 

All this decentralized responsibility can 
create a security nightmare. Redler, along 
with most computer-security professionals, 
believes that security is largely a manage¬ 
ment issue, not a technical problem. “The 
first thing wc had to get was management’s 
buy-in to a security program, to an overall 
corporate policy and set of standards. If 
someone develops or installs a new appli¬ 
cation,” he explains, “we don’t want dif¬ 
ferent administrators, each with their own 
ideas about what security is needed.” 

Obviously, different systems need dif¬ 
ferent levels of security. A LAN with only 
routine word processing and spreadsheet 
applications may not need as much security 
as a production system with sensitive cor¬ 


porate data. Redler has established a set 
of security ba.selines for NSCC to deter¬ 
mine how much security is needed for 
what information and for which systems. 

Operatiitg Systems and Consistent Security 

Another factor that influences security is 
the choice of operating systems—in par¬ 
ticular, network operating systems. Some 
have more security than others, but the 
primary problem, from a network per¬ 
spective, is the need to accommodate mul¬ 
tiple operating sy.stems. This raises prob¬ 
lems of compatibility and consistency. 

“Better, more secure operating systems 
could have a sizable impact” on distrib- 
uted-.system security, according to Redler. 
“But it*s not that straightforward, either; 
there are pros and cons to having your pri¬ 
mary security in the operating system.” 
He notes that while it would be great to 
buy a Unix version with a set of security 
features that you could pick and choose 
from, it could create inconsistencies that 
would make overall administration of se¬ 
curity difficult. 

“If you have one department that uses 
secure version X of Unix and another that 
uses secure version Y," he continues, “then 
each department has its own security sys¬ 
tem that works differently from the oth¬ 
ers.” Instead, he tends to favor the use of 
an add-on, third-party security package. 
“Yes, it'll cost you a little more money, 
but now you have consistency," he adds. 

File Systems 

Sharing files over distributed systems re¬ 
quires a specially designed file system. 
Some are bellcr than others, and one of 
the most popuhir has gaping security holes. 
Many Unix-based systems use NFS (Net¬ 
work File System), a tllc-sharing protocol 
for TCP/IP networks that was created by 
Sun Microsystems and is now available 
from DEC, IBM, Novell, and others. 

Using a peer-to-peer networking scheme 
for low overhead and simplicity, NFS pro¬ 
cesses every file access request as pre¬ 
sented, with no knowledge of prior re¬ 
quests. As a result, it has no built-in record 
or file locking. NFS sites usually use a 
“lock manager” program to track file and 
record locks, but many client programs 
can simply ignore the lock manager. NFS 
also has no built-in security, which has led 
to the saying that NFS really stands for 
“No File Security.” Because of its wide¬ 
spread use, NFS poses some serious se¬ 
curity chalienges. 

The best solution to these limitations 


seems to be AFS (Andrew File System), 
developed at Carnegie Mellon University 
and currently available from Transarc of 
Pittsburgh, Pennsylvania. The designers 
of AFS tackled NFS’s problems head-on, 
and ihc result is better security and in¬ 
creased reliability. Also, AFS is easier for 
administrators to maintain, and its greatly 
improved directory services simplify user 
access to WANs (wide-area networks). 

User Awareness 

It would be misleading at best to discuss 
distributed security in purely technical 
terms without at least mentioning the far 
larger—and perhaps ultimately more im¬ 
portant—issue of user awareness. A certain 
degree of security can be imposed from 
above, with technical controls and admin¬ 
istrative procedures. 

But without user awareness of the risks 
and vulnerabilities, user cooperation, and 
user acknowledgment that protecting in¬ 
formation is a part of their jobs, then se¬ 
curity for distributed systems is a losing 
battle. CSTs John O’Leary puts it this way: 
“All the people using our systems aren’t 
being told—or aren’t listening to those do¬ 
ing the telling—that, in addition to the pro¬ 
ductivity enhaneements their new systems 
and connections provide, there come some 
potential security downsides. People do 
not realize what the exposures are, and 
therefore they’re not taking steps to miti¬ 
gate them." O’Leary adds that the special 
problem for securing the distributed world 
is the lack of a single point of control. “In 
the mainframe world, we could rigorous¬ 
ly and strictly limit what people had ac¬ 
cess to," he says. 

What O’Leary sees as a disadvantage, 
however, analyst Winn Schwartau con¬ 
siders a plus. “With a single point of con¬ 
trol—in single sign-on as it’s usually 
thought of—you have reduced your secu¬ 
rity to a single point of failure,” he says. He 
asks what happens if that point fails, and 
then answers: “I call that ‘cyber-stupid’! 
Your entire system is open.” 

He recommends caution, “If you’re go¬ 
ing to go to this, then strengthen that point 
of failure. Require two forms of authenti¬ 
cation at least—something that you know 
and something you own.” ■ 


Russell Kay is a BYTE lechnical editor who iuis 
worked in the area of computer and mfomiation 
security since i98L Before Joining BYTE, he 
editor of Info.'iecuiity News and Computer 
Security Journal. He can he contacted on the In¬ 
ternet or BIX at russellk@hix.com. 


BV'riE JUNE 1994 






HANDHELD 


NOTEBOOK 


PCMCIA Brings Them 


DESKTOP 


PDA 


PALMTOP 


All Together 


LAPTOP 


PEN-BASED SYSTEM 



The PCMCIA standard allows the information 
gathered via laptop, PDA, palmtop, or pen-based 
systems to be compatible with desktop PC's. 
Quatech manufactures a full line of products that 
conform to the PCMCIA standards including Type I 
card readers for memory cards, Type II and III 
interface adapters, and I/O cards for communications 
and data acquisition applications. 


Quatech's I/O cards are available in RS-232, 
RS-422 and RS-485. Each are PCMCIA PC Card 
2.1 compliant and support "hot-swapping" 
(insertion and removal of card while system is on). 
Quatech also offers a single port IBM PC 
compatible Enhanced Parallel Port PCMCIA card 
and a 24 digital in put/output Type II PCMCIA card. 



C? QUATECH 


Providing quality technology tor over a decade 



Call today for more information on 
Quatech's PCMCIA products or our 
complete line of communication, data 
acquisition and industrial I/O products. 

1 - 800 - 553-1170 

Foreign Distributor Inquiries Welcome 
FAX: 216-434-1409 
BBS: 216-434-2481 


662 Wolf Ledges Parkway, Akron, Ohio 44311 U.S.A. (216) 434-3154. International: Australia/Interworld Electronics & Computer 03-563-5011, 
Canada (Western)/lnterworld Electronics 604-984-4171 (Toronto office 416-513-7027), Denmark/Jes Rasmussen Aps. 45 4281 6835, England/ 
Diamond Point International 634-722-390. Finland/Lab Hi-Tech OY 358-0-G82-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic 
Systems GMBH 06181/75041, Israel/RCM Ltd- 972-03-6487885. Italy/N.C.S. Computer Italia 03311 770016, Korea/Sam Boo Systems 82-2-135- 
280, Netherlands/ACAL Auriema 040-502602, Singapore/Biiss Services Pte Ltd (65) 338-1300. Saudi Arabia/Integrated Coputer Operations 966 
3 895 1827, South Africa Eagle Electronics 27 21 234943, Switzerland Amiro Tech. Engin. 37-2311-18, Spain/SANTA Barbara 
SA 34 3 418 8116, Sweden/Systec 4613 1101 40. IBM PC-XT, AT, and Micro Channel are registered trademarks of IBM Corp. 

All other trademarks are of their respective companies. 
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Imagine A Microprocessor With Hie 
Horsepower To Harness Windows NT. 
Alpha AXP Does It Now. 

Windows puts tremendous power 
behind demanding corporate applications. 
Don’t compromise it. Go with the front-runner — the 
Alpha AXP™ microprocessor. Choose from a family of 
f^t microprocessors with performance as high as 170 
SPECInt (est.) that leaves the fastest Pentium'’ 
or PowerPC™ in the dust, yet is priced to 

Mit'ROSCFl'. 

compete. Alpha AXP runs Windows NT 
with unbridled speed, with hundreds of Windows NT- 
based applications shipping now and hundreds more on 
the way. Plus Alpha AXP runs MS-DOS and Wlndows™- 
based applications. And that’s just the beginning of a 
bng-term architecture 
based on a scalable 
RISC design and 
standards like 
" the PCI local bus. And 
it’s available to any PC 

maker-—from us now, and later this year from our 
second sojrce Mitsubi^i Electric Corp. With Windows NT, 
you have a choice. You can hang back with the herd, 
or you can choose Alpha AXR And cut loose. So put 
Hhe spurs to your PC maker. Ask them about Alpha AXP. 
Or call us at 1 -800-332-2717. Your future 
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when computer professionols want the lotest tools, solutions, ond references.. 
They look in the AP PROFESSIONAL ToolKit. 




E-mail Essentials 

Ed Tittel and Margaret Robbins 

This handsK>n guide includes fhe fundamental concepts and 
technologies of e-mail, featuring chapters on Lotus* applications 
and CompuServe*, as well as information on upgrading, 
automation, message-based applications, and user training. 

July 1994, 

Paperbock, $24.95 c. 250 pp./ISBN: ai2-691397-8 


The Fuzzy Systems 
Handbook 


A Practitioner's Guide to Building, 

Using, and Maintaining Fuzzy Systems 

Earl Cox 

Foreword by Lotfi Zadeh 
February 1994 

Poporbock, $49.95, 615 pp./ISBN. 0-12-194270-8 
Includes one 3.5* IBM disk with C-f-f source code for a complete 
fuzzy modeling system as well os for the book's cose studies. 


IAN Survival 


A Guerrilla Guide to NetWare® 

Deni Connor and Mark Anderson 

Practical examples and troubleshooting tips on how to use 
and maintain a NetWare* or other LAN operating system. 

July 1994, 

Poperbock, $32.95, 350 pp,/ISBN; ai2-194480-8 
LAN Compass 3.5* disk, on on-line networkir>g reference 
and progrom for colculoting file server, workslotion, and 
cobling requirements. 


Programming lor the 
Newtor 

Software Development with 
NevvdonScripr 

Julie McKeehon 
and Neil Rhodes 
Foreword by Walter R. Smith 

Describes the NewtonScript " develop¬ 
ment environment and teaches the read¬ 
er how to write Newton* software on 
the Macintosh* for a wide variety of applications. 

Moy 1994 

Paperback, $29.95, c. 352 pp./ISBN: 0-1248480ai 

The enclosed 3.5* disk providm a sample Newton* application, 

as well as a Demonstration version of NTK^^. 


Graphics Gems IV 


Edited by Paul S. HeckE)ert 

This new edition provides programming tools for produc¬ 
ing high-quality graphics. Covers the latest techniques in 
rendering, color, ray tracing, and much more. 

May 1994 Hardback. $49.95, 512 pp. 

IBM Version Includes one 3.5' disk ISBN: ai 2-336155-9 
Mac Version Includes one 3.5* disk ISBN: 0-12-336156-7 

Network Design Essentials 


design and 


Ed Tittel and Margaret Rabbins 

The jargon-free guide to network 
implementation has arrived. 

April 1994 

Paperback, $24.95, c. 250 pp./ISBN: 0-12-691395-1 

Multimedia Authoring 

Building and Developing Documents 

Scatt Fisher 

Provides specific advice on using different kinds of 
information architecture and covers the issues facing 
those involved in evaluating or purchasing multimedia 
platforms and packages. Includes Macintosh* 
HyperCardstacks and a system of UNIX shell 
scripts. 

Includes exercises to make you "think Hypertext/Multimedia" 

March 1994 

Poperbock, $34.95, 286 pp./ISBN; 0-12-257560-1 
Includes one 3.5* disk. 


Win* 

Multimedia Personal Computer! 

COMPim DETAILS ON ENTRY FORMS AVAILABU iUlY 1, 1994 
AT PARTICIPATING lOOK STORES. 

Deadune: October 1,1994 

*N0 PWaiASI NKISSMY 


1-800-321-5068 Fax 1-800-336-7377 
For International Callers 1-407-345-2525 
e-mail: app@acad.com 

©1994 by AP PfK)FESSIONAL. Prices are subtect to change without notice. 

AI Rights Reserved. RYAN/JM/ST 16064 4/94 
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The Changing World of EIS 


KAREN WATTERSON 


The Decision-Support Pyramid 


EIS 


Spreadsheet 

users 


I t used to be that everyoue understood 
what you meant when you said “E1S'“ 

(Executive Information System). An 
EIS was an electronic briefing book 
that summarized key sales or production 
figures for busy executives. Early ElSes 
tended to be custom-built by MIS staffers 
assigned to top-level executives. 

As organizations implement more dis¬ 
tributed client/server networks, however, 
decision-support applications Like EIS and 
the related DSS (Decision Support Sys¬ 
tem) have been forced to adapt. Both end- 
user data-access tools and client/server 
development tools need to analyze larger 
amounts of fast-changing data. This is es¬ 
pecially true in transaction-intensive bUxSi- 
nesses like retailing and finance. And EIS/ 

DSS must now support more than just a few executives. 

Organizations spend millions of dollars collecting, stor¬ 
ing, and safeguarding data. The challenge for today ’s ElS¬ 
es is to make that data accessible and usable to the people 
on the network. That means putting the tools to manipulate 
the data into the users’ hands so they can answer their 
questions and understand their markets better. They don’t 
want to go through the IS department. fS, according to 
Jeffrey P. Stamen, president of IRI Software (Waltham, 
MA), is often better being the '-system police” than un¬ 
derstanding the needs of sales and marketing departments. 

The trick is to pneseni just the information required in just 
the right format without rekeying summary data from mas¬ 
sive printouts into spreadsheets. The good news is that to¬ 
day literally hundreds of client/server products provide 
reporting and querying capabilities, often at a fraction of the 
cost of classic host-based ElSes. 

But the classic EIS and DSS vendors aren’t standing 
still. They’re adopting client/server architecture, becoming 
more open and modular, and adding value by targeting 
vertical markets with special versions of their products. 
Most emphasize their ability to work with mammoth data¬ 
bases, their understanding of MIS, and their track record. 

How BS Works 

ElSes are generally designed with two or three parts: an ad¬ 
ministrative module, where data access is managed; a 
builder module, where a developer sets up data mapping 
and builds a sequence of screens; and a run-time module 
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that the executive or knowledge 
worker runs. Sometimes the finst 
two frinctions are combined. 

Data access and consolida¬ 
tion vary depending on the 
package. Some ElSes provide 
their own data storage system; 
some only package the data and 
route it into a more accessible 
database—usually on a LAN. 

Some ElSes do the data selec¬ 
tion and consolidation on the 
host; others do it at the work¬ 
station. Some use third-party commercial middleware gate¬ 
ways or popular APIs like ODBC (Open Database Con¬ 
nectivity); others are less open, offering only a discrete 
list of proprietary drivers—and often at extra cost. ODBC 
drivers, on the other hand, are widely available, often bun¬ 
dled with other products. Finally, almost all of today’s 
ElSes come with a standard GUI, such as Windows, Mac¬ 
intosh, Motif, or Presentation Manager. 

Robin McNeill, director of PowerPlay products for Cog- 
nos (Ottawa, Ontario, Canada), identifies six tasks that 
managers do for which an EIS will be useful: track, flag ex¬ 
ceptions, rank, compare, trend-spot, and investigate and 
explore. The features most EIS tools provide reflect these 
tasks. They present summarized and consolidated data in 
both report and chan form, or they allow sequencing of 
screens to produce execuEive slide shows. Hot spots that 
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users can click on to gel more infomiation 
and other drill-down techniques help users 
navigate through varying levels of detail. 

Exception reporting is another extremely 
useful technique managers use to flag data 
that’s unusual or out of bounds. Both un¬ 
usual and periodic events can be defined to 
trigger visual or audible alarms or activate 
an intelligent agent to perform a specific 
task. Some EIS packages support statisti¬ 
cal techniques like regression and corre¬ 
lation analysis, which let you measure the 
strength of relationships between pairs of 
variables. Others include a spreadsheet in¬ 
terface, ad hoc queries, and batch pro¬ 
cessing of reports. 

The tasks that ElSes track are often mis¬ 
sion-critical. For example. Chevron's IT 
subsidiary built a sophisticated $750,000 
inventory-tracking system for Chevron 
U.S.A. Products that helps optimize the 
oil-refining process and minimize idle in¬ 
ventory. Part of that system uses Cognos’s 
FowerPlay to show how oil moved through 


the supply chain during a given produc¬ 
tion week. Eton Waddell, a Houston-based 
project manager for inventory coordina¬ 
tion with Chevron U.S.A. Products, says, 
“We found the best approach for decision- 
support systems was to have all necessary 
infomiation available on a summary ba¬ 
sis in a consolidated system.” Waddelf s 
group used Oracle to create a data ware¬ 
house of consolidated data from diverse 
mainframe data sources, including IMS, 
Nomad, and VSAM files across an SNA 
(Systems Network Architecture) network. 

In large law firms, time and billing ap¬ 
plications are mission-criticaL Bob War¬ 
rick, senior programmer/analyst with 
Pillsbury Madison & Sutro, a large San 
Francisco-based law firm, has built a Pow- 
erPlay 4.0 application that lets the execu¬ 
tive group of attorneys track billing per¬ 
formance by practice group, location {the 
firm has 12 offices), and type of auomey. 
Time and billing information is migrated 
from a PowerHouse application residing 


on a VAX cluster to a PowerPlay database 
and retrieved via DECnet. 

The Changtng Face of EES 

Your choices for decision-support tools 
are confusing. Low-end (read “inexpen¬ 
sive”) data-access and client/server tools 
and spreadsheets mimic much of the func¬ 
tionality of the classic EIS. Data ware¬ 
house and replication packages provide 
“safe” copies of nonoperaiional data that 
users can manipulate to their hearts' con¬ 
tent. Smart middleware, such as InfoPump 
trom Trinzic (Palo Alto, CA) or Micro De- 
cisionware’s Database Gateways (Boul¬ 
der, CO), can be programmed to periodi¬ 
cally download information to refresh the 
data sets. Clientyserver packages with in¬ 
telligent agents can automate processes 
such as warning a financial analyst when a 
key ratio has been exceeded or sending E- 
mail to a purchasing manager when an in¬ 
ventory-reorder quantity has been reached. 

Many organizations are meeting the 
challenge of providing direct ac¬ 
cess to corporate data on the main¬ 
frame by creating LAN-based data 
warehouses that contain read-only 
snapshots of host data that’s peri¬ 
odically refreshed, Thishas the 
advantage of minimizing network 
traffic, expensive host CPU time, 
and security headaches. It also pro¬ 
vides nonintrusive access to data in 
legacy systems. Some people icfer 
to this approach as a client/serv¬ 
er/server .system or a three-tier ar¬ 
chitecture. Sometimes the data 
wiu’ehouse is refeired to as a data- 
mart or staging server. Data ware¬ 
houses often contain data from 
multiple data sources that has been 
consolidated and summarized. 
This is not on-line production data^ 
it might be updated daily or week¬ 
ly as needed. But it's real-enough 
time for most decision making. 

Vendors such as Red Brick Sys¬ 
tems (Los Gatos, CA) offer a dif¬ 
ferent vision of a data warehouse. 
Red Brick Warehouse 2.1 ($2(),(X)0 
and up) is an RDBMS (relational 
database management system) 
that’s optimized for queries rather 
than data entry. Typical Red Brick 
clients arc firms that need to ana¬ 
lyze large amounts of data, like 
retailers and financial institutions. 
Red Brick rehes on lots of index¬ 
es to allow fast retrieval of data¬ 
bases that average over 10 GB of 


THE 12 RULES OF OlAP 


E. F, Codd, father of the relational database, and his associates have produced a white 
paper listing the 12 rules for OLAP (on-line analytical processing! systems. The list is fun¬ 
damentally a formula for a successful information system, whether yon call it an EIS, a 
I^S, or a business information system. For more information on the white papery call Arbor 
Software, Santa Clara, CA, (408) 727-5800. 


1. MtiUidimension^i concefthiai view. This sup^ 
ports £1$ ''slice-and-dico” operations and ts 
usually required in financial modeling. 

2. Transparency, OLAP systems should be part 
of an open system that supports hetenige- 
neous data sources. Furthermore, the end 
user should not have to be concerned about 
the details of data access or conversions. 

3. Accessibility, The OLAP should present the 
user with a single logical schema of the data. 

4. Cmsistent reporting perfcrmance. Perfor¬ 
mance should not degrade as the number of 
dimensions in the model increases. 

5. Ctient/server architecture, Requlfement for 
open, modular systems. 

6. Generic dimensionality, Not limited to 3-P and 
not biased toward any particular dimension. A 
function applied to one dimension should also 
be able to be applied to another. 

7. tfynamic sparse^itiattix handling. Related both 
to the idea of nulls in relational databases 
and to the notion of compressing large files, a 


sparse matrix is one in which not every cell 
contains data. OLAP systems should accom¬ 
modate vaiyiitg storage and data-handling 
options. 

8. MufHuser support OLAP systems, like OSes, 
need to support irtultiple concurrent users, 
including their individual views or slices of a 
common database. 

9. Untestricted cross-dimen^nai operations, 
SImtbr to rule 8; all dimensions are created 
equal, and operations across data dimensions 
do not restrict relationships between cells. 

10. Intui^ve data maniptilation, Idealbr users 
shouldn't have to use menus or perform com¬ 
plex multiple-step operations when an intu¬ 
itive drag-and-drop action will do. 

11. Flexible repor^ng. Save a tree. Users should 
be able to print just what they need, and any 
changes to the underiying financial model 
shouM be automatically reflected in reports. 

12. Unlimited dimensional and aggregaUon levels, 
A serious tool should support at least 15, and 
preferably 20, dimensions. 
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data. Indexes are special files that work 
like indexes in a book. Instead of point¬ 
ing to a page, they point to the exact loca¬ 
tion of a database record, based on the 
index field. If you index on customer num¬ 
ber, company name, contact name, city, 


and area code, for example, retrieving in¬ 
formation based on any of those Helds is 
faster than it would be without indexes* 
Because of the overhead associated with 
maintaining the index, on-line production 
databases can’t aiford to index on all fields: 
data warehouses can* 

Another firm, Dynamic Information 
Systems Corp., based in Boulder, Col¬ 
orado, sells a product called Omnidex that 
generates indexes in your current data¬ 
bases (in contrast. Red Brick creates a new 
database), DISC also provides an API that 
developers can call from Windows front- 
end tools. Chris Werie, a business systems 
analyst, uses Omnidex to provide man¬ 
agers at Chicago-based Boots Pharma¬ 
ceuticals with up-to-the minute sales and 
order-entry information. He likes the fact 
that Omnidex reduces network traffic, 
“Sometimes/' he says, “we just w'ani to 
know how many there are—to do the 
equivalent of a SQL COUNT. We don't 
need to see the records themselves at all." 
The project’s success has prompted Boots 
to begin bringing previously outsourced 
data processing back in-house to build an¬ 
other EIS for jnarketing and sales. 

Prism Solutions (Sunnyvale, CA) of¬ 
fers yet another angle on warehousing* 
Prism Warehouse Manager generates 
COBOL, SQL, and JCL or Script code to 
move legacy IDMS* ISAM, VSAM, IMS/ 
VS, and COBOL data files into Oracle, 
SQL Server, Red Brick Warehouse, Non- 


Stop SQL, Teradata, or DB2 databases. 
Trinzic’s InfoPump takes yet another ap¬ 
proach, offering intelligent middleware 
for routing, integrating, and synchroniz¬ 
ing dissimilar data* These warehousing, 
indexing, and routing products package 
and consolidate data 
that's often dispersed 
among multiple data 
sources. Ultimately, 
this minimizes network 
traffic and makes it 
easier for the EIS and 
other software to ac¬ 
cess the data. 

Replication servers 
arc also becoming 
more widespread. Rep¬ 
lication is related to the 
notion of data ware¬ 
housing, but data ware¬ 
houses usually contain 
only a subset of the 
data, while replicas are 
usually copies of an en¬ 
tire database* Sybase, 
Ingres, Informix, and Oracle sell replica¬ 
tion servers that can keep multiple copies 
of the database up to date, making it easi¬ 
er for users who may be physically dis¬ 
persed to get fast, local access to data. The 
industry can ihank Lotus Notes for popu¬ 
larizing the concept of replication, since 
replication of Notes databases is a com¬ 
mon activity* Like warehousing, replica¬ 
tion makes copies of data conveniently 
available for access by ElSes* 

Another force affecting traditional EIS- 
es is that, more often than not, today’s ex¬ 
ecutives are computer literate. Many of 
them are familiar with spreadsheets, drill¬ 
down techniques, and slice-and-dice tech¬ 
niques for data exploration* They may not 
want predigesied summaries. 

Even more significant, though, is the 
trend toward flatter organizations with dis¬ 
tributed decision making. It’s no longer 
just executives who need access to corpo¬ 
rate data, and, in a sense* EIS as such is 
really a dinosaur* Line and branch man¬ 
agers need sales and marketing data, and 
customer-service representatives need ac¬ 
cess to customer account and credit infor¬ 
mation. Classic EIS let you build static 
presentations for upper management. It 
wasn't designed for interactive, ad hoc ex¬ 
ploration of the data. If it gave that illu¬ 
sion, it was thanks to the skill of Ihe pro¬ 
grammer who anticipated the executive’s 
needs. “The flattening of management 
stmetures*” says Frederick Lizza, vice pres¬ 


ident and general manager of Trinzic’s 
Database Access and Connectivity Unit, 
“makes the limited hierarchical executive 
information system a relic of the past.'’ 

EIS is also feeling price pressure from 
spreadsheets, which have data access buill 
into them* Spreadsheets have a wide in¬ 
stalled base and are the tool of choice for 
millions of business information workers 
and decision makers. These users don’t 
want to have to learn another program to 
do their data analysis. As spreadsheet ven¬ 
dors add more functionality, like pivot ta¬ 
bles and multidimensional spreadsheets, 
EIS products will come under even more 
pressure. Multidimensional spreadsheets 
make it easy to answer questions that 
would be extremely cumbersome in SQL, 
such as “Give me the cop three sales re¬ 
gions based on ihe percentage change in 
revenues this year relative to last year*” 
Associated with multidimensional 
spreadsheets is a trend that’s sometimes 
called OLAP (on-line analytical process¬ 
ing)* In contrast to OLTP (on-line trans¬ 
action processing), which foenses on order 
entry and other transaction-processing sys¬ 
tems, OLAP includes decision-making 
systems for marketing, sales, and finance 
(see the text box 'The 12 Rules of OLAP" 
on page 184)* As IRI's Stamen explains, 
“OLAP is a way of looking beyond trans¬ 
actions to the forces driving them. It can 
help companies accurately forecast sales in 
order to better plan inventory and produc¬ 
tion levels, know where advertising is 
working and where they're wasting mil¬ 
lions of dollars, and determine if their 
products are correctly priced,” 

In addition to mainstream client/server 
and spreadsheet programs, the EIS mar¬ 
ket is being invaded by special-purpose 
packages, including statistics packages. 
SAS (Cary, NC), for example, has a SAS/ 
EIS module. Data-discovery software— 
e.g„ IDIS (Information Discovery Sys¬ 
tem) from Los Angeles-based Intelligence- 
Ware—uses siatislical methods to find 
correlations in data* 

The Depository Trust Company is one 
of the world’s largest clearinghouses for 
the securities industry. Company execu¬ 
tives set goals and detennine tasks required 
to meet those goals; managers must then 
provide periodic status reports so that se¬ 
nior management can monitor progress. 
S AS/EIS performs this task well because it 
provides easy access to the firm's DB2 
data without duplicating it, according to 
Khasha Dehnad, manager of decision sup¬ 
port and executive information* 

continued 


DIMENSIONS OF EIS 

The capabilities, implementation, and use of EIS vary widely. The ex¬ 
tremes to which this is true are Illustrated below. 
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Decision-Support Software 


Tbe following list describes some of tfie available EIS or ElS-equivalent products. For contact information^ see the Distributed Compidiug 
Resource Guide ou page 206. 


Acumate Enterprise 

Solution 1.0 

Kenan jBchnologies 

Acumate provides a mcltidimensionaJ database engine^ 4GL, APIs for C, Visual Baste, and Excel, and analysts 
copilots or wizards for help on complex analysis functions. Acutrieve, EIS Browser, and Visual Basic and Excel 
client tools are optional. Cost: $25,000 for five users, including all client tools. 

Commander EiS 4,0 

Comshare, ina. 

This ts a multicomponent product featuring Arbor Software’s Essbase multidimensional server mnning on 
Windows NT or OS/2 (Unix coming), with Comshare's host-based System W available as an option. Desk¬ 
top tools include Commander Desktop with Execu-View for end users and Builder for developers. Comman¬ 
der Prism ($599), which supports muftEdimenslonal modeling, Is optional. Cost: $85,000 for 25 users. 

CfossTarget 

Dimensional Insight, tnc. 

This multidimensional data analysis and reporting tool set allows users to create reports without using pre¬ 
defined queries. Downloads ASCII data from host systems and permits users to access and analyze data 
from more than 1 million records at a time. Builder compresses, indexes, and links data, and the Diver GUI 
provides drill-down views. The optional Data Integrator joins dissimilar data. Runs under Windows, NT, 

OS/2, Unix, Mac, and VMS, Cost: $1000 average per seat. 

Data Interpretation 

System (DIS) 

Metaphor, !nc. 

IBM subsidiary Metaphor introduced DIS, a client/server decision-support workbench that runs under 

OS/2, in 1984. The Global Access for PC module lets Windows and DOS users access DIS as well. DIS 
can access OS/2 DBM. Oracle. SQL Server, OS/400, Red Brick Warehouse, DB2, Teradata, and SQL/DS 
data. An optional EDA/SQL Extender module is available, and there Is special vertical-market support for 
retail and health-care firms. Cost: $20,000 (OS/2 DBM) and up. Additional fees for Global Access and 
Capsule Services, 

ElSToolKit 2.11 

MicroStrategy, Inc. 

This is a set of cross-platform tools for building EIS and DSS for Windows and Macintosh, It includes the 
Informix Wingz spreadsheet plus its HyperScript scripting language: SQL access; reporting tools, an APf, 
and ODBC support from ClearAccess; and a Q+E API. Cost: $1995 for ElSToolKit Designer; $7995 per 
lO-pack for run time. 

Express/EIS 4.5, Data- 
Server Analyzer, Brand/ 

Safes Partners for Windows, 
and Express Financial 
Management System 

IRI Software 

Express/E IS {for Windows, NT, DOS, or Motif) is a toolkit for building briefings based on Oracle, Sybase 

SQL Server, DB2, SQL/DS, or ALL BASE/SQL data in the Express Server or available via SQL gateways. 
DataSen/er Analyzer (Windows and DOS) targets sales and marketing users and includes predefined 
reports. The Partners are a pair of vertical applications for packaged-goods companies doing sales or 
brand analysis. Express FMS is geared toward CFOs, budget anaiysts, and controiiers. Cost: Express/EIS, 
$25,OCX) and up for 10 users; DataServer, $3750; Express FMS, $45,000 and up for 10 users. 

Focus/EIS for Windows 3.3 
and EDA/EIS for Windows 

Information Builders, Inc. 

Focus/EIS for Windows is an OEM version of Pilot Lightship with extra features, like DDE support. Requires 
PC/Focus, PC/Fbeus Runtime ($199), or Focus Reporter for Windows ($199), but can access any data that 
Focus can use. EDA/EIS requires host-based EDA/SQL (caii for pricing) and provides connectivity on more 
than 35 platforms. Cost: $395 each. 

Forest & Trees 3.1a 

Trinzte Corp. 

This is a Windows desktop decision-support product providing both direct and ODBC access to most data 
sources. Including gateways and Lotus Notes. Includes charting, drill down, alarms, and alarm triggers, 
Trinzic also sells intelligent middleware in the form of InfoPump and interactive access to legacy databases 
from InfoHub. Cost: $695. 


Other applications are performing EIS- 
like functions. Multidimensional databases 
such as Kenan Technologies’ Acumaie 
(Cambridge, M A) store data acquired from 
external data sources much as data ware¬ 
houses do, Howeven multidimensional 
databases (not to be confused with mulli- 


dimensional spreadsheets, although both 
typically include features that support fi¬ 
nancial modeling and statistical analysis) 
let developers define multidimensional 
“views,” (RDBMSes arc limited to 2-D 
views.) ElS-like functions are also appar¬ 
ent in natural-language software. With 


Natural Language from Natural Language, 
Inc. (Alameda, CA), for example, once 
the developer defines the interface, man¬ 
agers can formulate questions in English 
(supplemented by words in other lan¬ 
guages, if desired) rather than in SQL 
(Structured Query Language, a sort of 
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Holes 

Ho fistic Systems, Inc. 

Holos is a compiete EIS/DSS for multidimensional modeling. It supports use of multiple rule sets (e.g„ 
pessimistic, optimistic, and normal) for flexible forecasting. Runs under Windows, Mac, MS-DOS (clients), 
HP/UX, AIX, Sequent SunOS, VAX/VMS, and Open VMS (host/server). Can access Oracle, Informix, SQL 

Server. Ingres, and Rdb data. Holos supports integration with E-mail and real-time data feeds such as 
news wires. Cost: $50,000 and up. 

IIV1R5 OnTrack 

IMRS 

This fmancial Information system uses Hyperion (Windows) or Micro Control (DOS) time-series engines 
that support multidimensional views. It can optionally use SQL Server. Executive Fomm ($15,000) can be 
integrated with Lotus Notes. On Request, another $15,000 option, uses Forest & Trees to gain access to 
over 20 SQL databases and other data sources. IMRS also sells related financial packages, such as IMRS 
Forms ($60,000). Cost: Hypenon, $125,000 and up; Micro Control, $95,000 and up; OnTrack, $45,000 
and up. 

UghtShip 3.3, Lightship 
Server, UghtShlp Modefer, 
Command Center, and FCS 

Pitot Software, tnc. 

Command Center is a host-based (IBM mainframes; HP/UX, AIX, and other Unix systems; VAX/VMS; and 
OpenVMS) EIS supporting DOS, Windows, and Macintosh clients. The UghtShlp family is Windows-based. 
Lightship Server supports multidimensional and trend analysis, charting, and drill down, UghtShlp Model¬ 
er, based on FCS, focuses on financial aspects of decision support. Mapping support for Lightship using 
TerraLogics’ libraries is svailatafe. Cost: UghtShlp Professional, $49,000 for 100 users; Lightship Server 
or Modeler, $45,000 and up; Command Center, $75,000 and up; FCS, depends on installation. 

OmnJdex and Dmnldex for 
Client/server 

Dynamic information 

Systems Corp. 

This indexing system provides rapid access to midrange systems, including HP Turbo/Image, DEC Rdb 
and RMS, Oracle data from HP 3000 and HP 9000, and DEC VAX/VMS systems. It does not replicate 
data. Omnidex for CUent/Server provides an API for Windows, Cost: $9000 and up: Omnidex for 
Client/server* $2000. 

PowerPlay 3.0 

Cognos Corp. 

PowerPlay is a desktop EJS package supporting drill-down and slice-and-dice functionality. It also includes 
a PowerPlay Transformer that permits multiple views of multidimensional data sets created from either re¬ 
lational or flat-file data. Release 4.0 (due this month) will include Briefing Books for OLE-driven EIS presem 
tations and will combine administrator and end-user modules into a single box. Cost: administrator, $795; 
end user, $695. 

SAS/E1S 0.OS 

SAS Institute, inc. 

This WindowS’based mu It! platform tool features a dynamic data dictionary and tools for exception report¬ 
ing, forecasting, and variance analysis, it features drill down, tracking critical success factors, and integra¬ 
tion with other SAS tools, but it can use data from flat files and SQL data sources as well as SAS data 
sets. SAS/EiS requires Base SAS ($940 and up). Cost: $730. 

Prism Warehouse 

Manager 3.S 

Prism Solutions, Inc. 

Prism Warehouse Manager generates COBOL, SQL, and JCL or Script code to move data from IDMS, 

ISAM, VS AM, IMS, DB2, and COBOL data files Into Oracle, SQL Server, Red Brick Warehouse, Non Stop 

SQL, Teradata, or DB2 databases. Source data can be integrated and transformed, and delta change sup¬ 
port Is also available. Cost: $100,000 and up. 


Esperanto for relational databases). workstation tools gaining ElS-like graph- new Focus Reporter for Windows, for ex- 

Add these to the traditional DSS and ical features,” says Ron Sella, business ample, already incorporates EIS features 

high-end financial analytical modeling development manager of the Microsoft such as drill down, 

packages, and you’ve got the makings of a Products Division of Information Build- Michael Saylor, president imd CEO of 

highly competitive—and confusing^—mar- ers (New York, NY); “DSS and EIS will MicroStrategy (Wilmington, DE), which 

kei. “DSS and EIS systems are on a colli- merge within the next two to three years/’ makes ElSToolKit and DSS Agent 1.0 

sion path with traditional reporting and Sella points out that Information Builders’ Enterprise, takes a more Windows-centric 
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^ NOTEWORTHV " 


Toshiba's ultra-cofivemenl 
adit card sized Noteworthy^ 
PCMCIA exf?ansm options 
tailor your system to your 
changing needs. 




-^NOTEWORTHY 
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T4700CS 


Toshiba not^ooks combine 
4S6 power with their renowned 
TFT or STN color. 





























































































I Enjoy all the conveniences of 
'' f desktoff com^ting and take 
^ all the essentials with you 

" ' when you travel. 


Get one computer that can meet your demands even 
when your demands keep changing. Desktop docking 
and PCMCIA expandibility make Toshiba notebooks 
among the most versatile computers you can buy. 

Replace your desktop system with a Desk Station IV™ 
for instant connections to your printer, mouse, full-size 
keyboard, monitor and network. Just snap in your 
Toshiba notebook and you have all the processing power, 
memory, and storage you need. No more swapping Hies 
back and forth; no more dual software installations. 


The T4800CT and T4700C Series also give you 
two PCMCIA slots-a 16mm and a 5mm-that let you 
customize your system whenever you want. You can 
easily add memory and storage, install fax/modems, 
even become a node on the network, Choose from 
Toshiba's broad line of Noteworthy PCMCIA expansion 
cards, or more than 50 other compatible PCMCIA cards. 

So when you decide to change computers, get the one 
that keeps changing with you, Toshiba. 

Call 1-800-457-7777 for a dealer near you. 


In Touch with Tomorrow 

TOSHIBA 


® 1993 Toshiba America Infotmatiori Systems^ Inc. All pioducis iivdicated by tradernaik symbols are trademarked ard/or registered by their respective oompanies. 
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The Keyboard that adapts to your Needs 
Now you can program 240 different Memory Key; 

yoursel 







Keyboards Made in Europe. 
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In 24 freely programmable 
keys in each of 10 layers, 
you can store everything you 
need to make your work 
considerably easier: e. g. com 
mand sequences and text 
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boilerplates. With a nonvola* 
tile 2048-byte keyboard 
memory with backup battery. 
Outstanding ease of use. 
High degree of reliabiiity. All 
memory keys can be reas¬ 
signed. Selectable data 
transfer speed. 



User-friendly downloading 
program. IBM-compatible for 
PC, XT, AT and PS/2 sys¬ 
tems. Ideal for word process¬ 
ing, software development 
program operation and other 
user-oriented software appli¬ 
cations. In CFC-free Euro¬ 
pean quality. 100% tested, 

90 % recyclable. In all major 
country and language ver¬ 
sions. With all approvals 
and certifications. Because 
Cherry’s standard of quality 
won't stand for any com¬ 
promises, Send today for 
further technical details! 


Word prOcHSalng 





icons for tables, 
graphs, drill 
da¥Vitfi, 
rotations, 
subsetUng, data 
browsing, and 
analysis 


Data displayed In 
multidlineneloital 
tabular fomtal 


Analysis 


screen helpers 
that guide the 
user through 
analyses such 
as linear 
regression or 
forecasting. 


The Aciitrieve cwnponent of Kenan Technologjes’ Acumote 
Enterprise Solution acts ns a gateway to the companiy's 
Multiway nuiltidiinensionaJ database engine. 


Graphs and tables 
can be linked to 
display the same 
data or made 
IndependeflEt 


view of the market ‘*Up until 1993, the 
EIS/DSS market consisted of maybe 30 
or 40 players/^ he says. 'Tmagine them 
playing volleyball on the beach. Then 
along came Bill Gates with this huge bull¬ 
dozer representing Windows, complete 
with its APIs and Visual Basic, which es¬ 
sentially commodified a huge amount of 
EIS, This giant bulldozer was plowing 
along, scraping a foot of sand off the 
beach. Some people ran headlong into the 
bulldozer. Others ignored it and were 
plowed under. Some tried to escape into 
the ocean. Others tried to outrun it. Our 
approach is to look for the opportunities 
behind the bulldozer. There's a tremen¬ 
dous need for verlical-markei applications 
and other new kinds of tools. Why fight 
the bulldozer?" 

Consultants like Mark Burgess, presi¬ 
dent of San Diego-based Knowledge 
Works, would agree. Instead of using a 
commercial EIS, Burgess opted to use Vi¬ 
sual Basic as the engine for a prototype 
budget-analysis EIS he built for the U.S. 
Air Force. Burgess's EIS application runs 
over a WAN {wide-area network) to ac¬ 
cess distributed data, which will probably 
reside in a SQL Server for NT database, 
using Microsoft Access for staged data. 

Common Themes 

All the applications competing to perform 
EIS tasks have some common themes. 
They are being used by more than one per¬ 
son. They use GUIs, most often Windows. 
Many automate what amounts to complex 
SQL queries as well as data consolidation 
and charting in a client/server framework. 


And that's the mb. EIS and DSS are merg¬ 
ing, to be sure, but the bloodier battlefreld 
will be where client/server meets EIS/DSS. 

Today there are too many players, and 
that's a formula for industry consolidation 
and shakeout. Expect to see most EIS ven¬ 
dors shedding the EIS moniker, with new 
releases of their products emphasizing en¬ 
terprise^ client/server, multidimensionaU 
business information systems, or analytical 
processing. Expect increasingly open and 
modular systems. Proprietary EIS systems 
are surely dying, but the death rattle may be 
a prolonged one, similar to that of COBOL 
and mainframes. 

You can also expect increasing num¬ 
bers of both classic and new EIS vendors 
to target special vertical markets. For ex¬ 
ample, IRI Software already has special 
software for the consumer packaged-goods 
market, where its parent company Infor¬ 
mation Resources does market research. 
Farther down the pike, you're likely to see 
intelligent agents that perform processes 
based on predefined conditions. The logi¬ 
cal next step will be to extend automated 
analysis to automated decision making, 
according to MicroStrategy's Saylor. Af¬ 
ter that, you should see what Saylor calls 
cybernetic decision making, where only 
the best intelligent agents survive in a self 
modifying system that is constantly per¬ 
turbing and sampling its own systems. ■ 


Karen Watter^ion is the prindpul of the Wutter- 
son Database Group, a consaiting firm based in 
San Diego, California, You can reach her on the 
Iniemer at lll-9S90@mcimaii.com or on BIX c/o 
"'editors ." 
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When a few engineers at 
Microsoft set out to write Windows IMT/ 
they sat down with many cups of 
coffee, and computers built around the 
MIPS RAAOO" RISC microprocessor. 

(No wonder: the NEC Vr 4400'' 
MIPS processor is at the heart of some 
of the most powerful workstations in 
the world.) 

During the next few years, they 
worked long and hard, missing quite 
a few dinners with their families and 
untold televised sporting events. 

Today, Windows NT makes it 
possible for companies to run their 
enterprise software on a whole 
new class of dependable, affordable 
machines. Like the NEC Express 
RlSCserver^ direct descendant of the 
machines used to write NT itself. 

And it gives software developers, 
designers and engineers access 
to remarkable new tools like the NEC 
Image" RISCstation? 

In short, a few engineers sat 
down. And the entire computing world 
leaped. 


The only Windou'S NTspeci^c 
terns in fbe industry^ NEC MIPS 
RISC Systems 

* Express RlSCsarver'"' 

for cliertt/sereer and database 
applications 

‘Image"* RiSCstation"* 

Jbr the new generation ^2-bit 
Windows applications 

* NBC Vj^40Q'^ MIPS RISC proces^ 
SOTS With MtdtmsC "* arcbUecmre 
supporting dual processor SMP 
iperatiotL 

* MidtiMSC management for 

hardware prcPlem delation and 
reporting (Standard on RlSCserver) 

■ Fully optimized multithreading 
among four Imrdware subsystems: 
I/Q processor, tddeo and memory 

■ Up TO 1J8MB RAM on the system 
board: additional memory* ejxparh 
sion up to 5I2MB fECC coding) 
using industry-standard SIMAts 

- MultiSpin^ 3Xi CD-ROM standard 
on alt NBC RISC Systems* 

* Hard drive (ptions up to 2.aCB 
^ Fautt-tolerant 'boPsuzip*' RAID 

option (RlSCsenfer) 

* Syear limited ExpressCare 
warrantyf* ExpressCare upgrade 
(prions avaitabte 


For more information calt t SOO-NEC INFO or, for details laa fax, Colt NBC BastPacP^ at I800-366'047ti ^46474721 image RISCstation: ^97774721 Express RlSCsert:er: 
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When's the last time 
you tried taking your 
workstation on 
the road? 



Introducing the new PowerLite by RDI. 


Travelling witli the power of your desktop SPARC*"workstation 
has never been easier. Now you can take a real workstation with 
you and leave all your Girts and dollies behind* 

Introducing RDI s PowerLite'” workbook - a microSPARC* 
workstation in a notebook. It has the internal disk capacity, 
high resolution panel, and memory to perform aH your desktop 
functions. The PowerLite will expand to 2 gigabytes of disk 
capacity, 80 megabytes of memory, and 2 SBus slots* No other 
SPARC portable even comes do^! Plus, with unmodified Solaris® 
the PowerLite is compatible with thousands of SPARC-based 
applications. 

And, at only 8*5 pounds including battery, its slim-tinc design 
fits easily into your briefcase* So next rime youre on the road, bring 
the power of your workstation 
with you. Bring a PowerLite. 

Call !-800-RDI-LrrE,or 

e-mail sales@rdi.com* COMPTO OORR 



RDI 


Circle 297 on Inquiry Card (RESELLERS: 298). 


I Base confi^mition - under $! ft 000 

I 1024X 768 high molution color LCD and640x 480 C£»i?iplus”* 

I 100% compatibidiy with thousands of SPARC applications 
witfj tmrnodifiedSolaris LLI or2.3/Wabi 

B 50 MHz miavSPARC with esspandabili^ of up to 2 GB 
internal disk capadiy SOMBmemoTy^ and 2 SBm slots. 

B 8Jpounds with battery-2.2'* (h) x 12,75 (w) kI1.18'fl) 

B Battery keyboard with integrated traekbalL and internal 
FATUmodjem for unrestricted operation 

B Ethernet, SCSI AUL 10-BaseT serial parallel keyboanPmouse, 
and external monitor portsfor workstation connectimty 



Acce^ _ 


1-800-733-9333 


^sunEms^ 1 -800-USE-SUNX, ext. 66 A 

- (1.800.S7J-7869) 


© 1994. RDI CofnpuLCf Coiporadon. Powalircand Color^^arr rndcfnarb<ii'RD[ Gtnip^jccf Corp. Sokrif is a peginetd EncknaHi srSun Inc. All SPARC Endetnarks arr rnd^n^iirbi;^ rqg^sticrd trsdLiiuiFbDFSFARC IntandonaJ. 

liHL itikitiSPARC la liemsod cndusivcly Ed Sun M>ciob'yatciii& Tiid pKidLiirta bearing SPARC traJcmailES an based uptxn an arrhitcctmF devdoped by Seed MiioD^yatQiiS. Inc. BYSSd 
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Remote Connections 

Off-site users who connect infrequently to distributed networks present unique challenges 


MICHAEL NADEAU 

O ne of the most difficult 
challenges of imple¬ 
menting distributed networks 
is dealing with remote clients. 
These clients might be work¬ 
ers in branch offices, people 
working at home, or mobile 
personnel using portable com¬ 
puters. What makes them dif¬ 
ferent from other nodes on the 
network is that they are con¬ 
nected only intermittently. 

This presents several prob¬ 
lems. First, most remote links 
are made through a dial-in line 
via a modem. Phone connec¬ 
tions are expensive, so it is crit¬ 
ical to know how often a re¬ 
mote user connects and the 
type of data transmitted. 

Second, remote or mobile 
employees, away from the 
watchful eyes of the network 
manager, are notorious for us¬ 
ing unauthorized software. 
Controls are needed not just to 
ensure that the software at the 
remote client is legitimate, but 
to ensure that authorized soft¬ 
ware can be updated centrally. 

Most significant, for both the 
business and the remote u.ser, 
the database is never up-to- 
date. There is always some in¬ 
formation at a disconnected site 
waiting to be reconciled with 
the rest of the corporate data. 
When it’s finally reconciled, it 
must be both accurate and 
available in a timely manner. 

Making the Connection 

Remote-access software, such 
as Symantec’s Norton PC/Any¬ 
where and Microcom’s Carbon 
Copy, provide access only to a 
local node on the network, via 
a slave/host relationship. They 


transmit the screen image of 
that local node to the remote 
client and allow for file trans¬ 
fer, but they do not make the 
remote client an actual node on 
the network. 

Instead, off-site users com¬ 
monly make the network con¬ 
nection by dialing in to a re- 
mote-access server using a 
high-speed modem or some¬ 
times a dedicated line. A re¬ 
mote-access server acts as a 
bridge that provides remote 
clients a two-way connection 
to the network—usually via 
Ethernet or token ring. To the 
network, the client looks like 
anyone else on the network. 
The user sees no difference, ei¬ 
ther, except for slower perfor¬ 
mance caused by the smaller 
bandwidth of the remote con¬ 
nection. Most remote-access 
servers allow for up to eight si¬ 
multaneous connections. Com¬ 
mon features include protocol 
independence, built-in security, 
and management utilities. 

Remote LAN Node from 
Digital Communications As¬ 
sociates (Alpharetta, GA) em¬ 
ulates an Ethernet or token-ring 
NIC (network interface card) 
in software on the remote cli¬ 
ent. The RLN product can han¬ 
dle an unlimited number of 
dial-in ports on a single phone 
number. RLN doesn’t care 
what kind of network protocol 
you’re running. On the client 
side, only DOS and Windows 
are supported, although the 
company plans to support OS/2 
and the Mac as well. 

The trusted-domain feature 
of RLN lets a network admin¬ 
istrator set up access to the 


RLN server, so that no matter 
where the user is calling from, 
he or she logs on using the 
same security procedures. For 
example, if a branch manager 
travels to another company site 
and logs on to the local net¬ 
work, RLN automatically 
knows to authorize that person 
according to the security pro¬ 
tocols of that local network. 

Shiva Corp. (Burlington, 
MA) popularized the concept 
of remote servers and network 
modems, which effectively 
function as single-port access 
servers. Its LANRover/Plus re¬ 
mote servers provide four to 
eight ports and come with the 
Shiva Net Manager, which al¬ 
lows remote or local manage¬ 
ment of the server—an impor¬ 
tant feature if servers are 
installed at multiple sites. 
LANRover/Plus supports the 
Novell NetWare Bindary user 
security ID lists. The client 
part, Shiva Remote, supports 
MS-DOS, Windows, and Unix. 

LANexpress Server from 
Microcom (Norwood, MA) 
comes with both remote-node 
and remote-control software. 
It is Windows-based and gives 
you a grid of simple icons rep¬ 
resenting key functions. You 
also get the expressWatch man¬ 
agement software for monitor¬ 
ing and configuring the system. 

The MicroAnnex NCS from 
Xylogics (Burlington, MA) 
provides only two ports, but at 
$995 it is considerably less ex¬ 
pensive than other remote-ac¬ 
cess servers, which can cost 
several thousand dollars. It, too, 
supports NetWare Bindary se¬ 
curity, and it comes with Xy¬ 



logics’ Fastlink remote-node 
software. Other vendors of re¬ 
mote-access servers include 
Cayman Systems (Woburn, 
MA), Telebit (Chelmsford, 
MA), 3Com (Santa Clara, CA), 
and Cisco (Menlo Park, CA). 

The above remote-access 
servers have hardware and soft¬ 
ware components. Citrix Sys¬ 
tems (Coral Springs, FL) sells 
applications-server software, 
WinView for Networks, that 
provides remote Windows ac¬ 
cess. WinView offers server- 
based processing for Windows 
and MS-DOS applications, 
sending the results only to 
client workstations. A 486 
WinView server supports 10 
Windows or 20 MS-DOS users 
simultaneously accessing ap¬ 
plications running on the serv¬ 
er. Citrix’s Intelligent Console 
Architecture minimizes traffic 
by sending only Windows 
graphics commands and mouse 
and screen updates over the 
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dial-in connection. Except for 
file transfers, Citrix claims 
near-network performance for 
remote nodes. Win View also 
supports remote-access servers 
from Novell, Digital Commu¬ 
nications Associates, Shiva, 
and 3Com, 

Performance bottlenecks 
over dial-in connections are a 
fact of life for remote users, but 
you can minimize them. Using 
a fast modem—28.8 Kbps or 
higher—with the latest com¬ 
pression algorithms is the eas¬ 
iest way to boost transmission 
speed. Ultimately, though, the 
greatest gains are achieved by 
the distributed applications 
themselves, “The trend is to 
design applications that are 
bandwidth-sensitive," says 
Mark Monday, the RLN prod¬ 
uct manager. 

Applications need to be 
aware of when there is a slow 
connection to the network and 
then act to minimize the traf¬ 
fic over that connection. This 
most likely means keeping 
more of the data at the server 
and running more of the appli¬ 
cation at the client. 

Also, performance is only as 
good as the slowest link. This 
point is especially critical with 
notebook PCs, A high-speed 
modem wonT do much good 
if it's attached to a slow serial 
port on a notebook. You want 
to equip mobile clients with 
notebooks that have high-speed 
serial ports and modems that 
can take advantage of them. 

Managing ffemate Ctieata 

The tasks that give network 
managers fits at the local site 
are doubly frustrating when re¬ 
mote users are involved. Soft¬ 
ware updates, applications au¬ 
diting, and usage monitoring 
require different tactics for far¬ 
away nodes. 

Remote Ware from Xcelle- 
Net (Atlanta, GA) is a suite of 
client/server software tools for 
creating and managing appli¬ 
cations systems that automate 
information flow between re- 
mote/mobile users and central 


information systems. Besides 
a server component, the Re- 
moteWare line includes the 
Forms, Report, Document, 
Desktop, and Mail modules. 
Using Re mote Ware, a manag¬ 
er can update a form or provide 
new desktop options to all ap¬ 
propriate remote personnel au¬ 
tomatically. Similarly, the re¬ 
mote client can send his or her 
updates to the server as a mail 
message, ^md the Remote Ware 
server software routes those 
changes to the appropriate lo¬ 
cations. For example, an ex¬ 
pense report might go to the 
accounting department or or¬ 
ders to the warehouse. 

You also want to know who 


But this method does little 
to prevent remote clients from 
using unauthorized nonnei- 
worked tools* RemoteWare 
provides the means to lock out 
anyone who attempts access 
with unauthorized software. 
One product, SEAM (Saber 
Enterprise Applications Man¬ 
ager) from Saber Software 
(Dallas, TX), specializes in this 
task. SEAM is a Windows/ 
DOS software-metering tool 
that creates a TSR program that 
resides on the client system* 
This TSR monitors the soft¬ 
ware being used according to 
predetermined rules. SEAM 
also lets you share licensed 
software. 



Retni^Ware lets yoti NilW eppltcaiticifis using sun pie icons 

for access. Updates to tioUi the fonns and icons can tie sent aiitofliatkally from a 
central tocatkin. 


does or docs not call in during 
certain periods of time. In a 
sales application, it is particu¬ 
larly important to monitor re¬ 
ports from the field. Remote- 
Ware and the management 
components of many remote- 
access servers keep a log of 
who calls in and when. 

It is also difficult to moni¬ 
tor remote usenj for authorized 
software. As a manager, you 
don't want to support different 
software for each client or be 
lesponsible for pirated software 
used at a remote site* One way 
to minimize the problem is to 
tightly weave the remote ap¬ 
plications to die local database, 
and this frequently happens 
with legacy applications. 


K^ping Up to Date 

In a large organization, there 
could be hundreds of informa¬ 
tion transfers between remote 
clients and the local database 
occurring at any time. It is im¬ 
possible to make all the infor¬ 
mation generated at either end 
available to everyone immedi¬ 
ately. At best, you can make it 
available in real time when the 
remote client connects, but this 
is the most expensive route. 
Some organizations, especially 
those that deal with frequent 
financial transactions, have no 
choice, “We want to be ex¬ 
tremely confident tliat we don't 
have cross-tier and cross-time- 
line discrepancies," says Jeff 
Devlin, a database manager for 


The Equitable Companies 
(New York City). 

To perform a real-time up¬ 
date requires the use of intef 
ligent softw'are at both ends of 
the transaction. This software 
analyzes the data, routes it to 
the appropriate storage loca¬ 
tion, and updates the database. 
It also checks to see who else is 
accessing the same data at that 
time and acts according to a 
predetermined set of rules that 
governs who has priority w'hen 
multiple clients access the same 
data simultaneously. For ex¬ 
ample, client A logged in first, 
.so the software notifies client B 
that the data is unavailable. 
When client A is finished, the 
software sends an all-clear 
message to client B, 

Updating in real time also 
demands that data be treated 
discretely, rather than as files. 
That is, if client A places an 
order for H) widgets, only the 
changes to the database are 
transferi ed. Sending that data 
as a file would require getting 
an endre subset of the database; 
another step would be needed 
to analyze the subset and ex¬ 
tract the changed infonnaiion 
before making the updates. 

DalaSync from Datawatch 
Corp. (Reseaich Triangle Piirk, 
NC) is a databa.se-synchro- 
nization middleware tool that 
helps you build the necessary 
inielligence into your software. 
As you creaie a DataSync ap¬ 
plication, the product lets you 
define data subsets that will be 
transferred tetween the remote 
clients and the local site. You 
also set up “synch" rules, 
which tell the application the 
specific rows and columns in 
the database to choose from. 
These rules can be customized. 

DataSync relies on ODBC 
(Open Database Connectivity). 
ODBC, developed by Mi¬ 
crosoft, provides a common in¬ 
terface for Windows applica¬ 
tions to access networked 
databases. Most relevant Win¬ 
dows applications now provide 
ODBC drivers, including con¬ 
tact managers like Symantec's 
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HIGHEST QUALITY, 
BEST FEATURES, 
LOWEST PRICE! 




LONGER BAnEHV LIFE WITH 
TEN-CELL 2S00mA NIMH 8ATTERES 



UPGRADABLE SCREEN AND USER- 
EXPANDABLE RAM, REMOVABLE HARD 
DRrVE AND PCMCIA GAPABIUTIES 



SUPERB ERGONOMICS AND KEYBOARD 
WITH aiLL SIZE KEYS. SLOPING 
WRIST REST PLUS A CHOK?El^‘ * 
POINTING DEVICES' -r/. - 



Take a permanent vacation from your 
desktop with the 75MHz \%iBookxp 




WmBook 


a sutM^ryof tiectfonics, Inc 


Set yourself free from your desktop and move up to new heights in 
performance and value with the 75MHz WinBook'^XP. Never before has 
the concept of ''desktop replacement been so closely matched in power, 
comfort and price. The 32-bit local bus video Rocketchip accelerator 
boosts your graphics performance level along vrith a ten-cell NiMH 
2500niA battery pack that will keep you running. You get the same unique 
ergonomic features that critics raved about with the original WinBook— 
full size keys, a sloping wrist rest, and now your choice betw^een the 
TrackPoint tl-like pointing device or an optional 19mm dual-button track¬ 
ball. Plus an LCD indicator lets you to monitor functions at a glance. 
To give the WinBook XF a big future, you can upgrade components 
as you need to with user-upgradable RAM to 3ZMB, upgrad¬ 
able saeen (to a larger dual-scan color or active matrix), 
removable hard drives to 520MB capacity and PCMCIA 
capabilities. Options include a 14,4 fax/voice/data modem, 
internal audio and docking station. 

Along with your WinBook XP, you get excellent support and a SO-day 
money-back guarantee. You also get quick service him-around, a one-year 
limited warranty on prts and labor plus toll-free technical support for the 
life of your computer. Your purchase is hacked by our 15 years of computer 
experience and over 2.2 million satisfied customers. 

Say "Bon voyage" to your desktop and order the WmBook XP today. 
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EASY PAYMENT OPTIONS 

MasterCard, Visa, Discover Card, 
Micro Center® diaige, personal dwck 
or P.0, with credit approval. 


WinBook XP features 


* SL ENHANCED INTEL 4^ DX4-/5MHjf 

‘ WEIGHT. 5,3 LBS. DUAL-SCAN COLOR 
e,1 LBS. OPTIONAL ACTIVE MATBIX COLOR 

► DIMENSIONS, n.a-xe.B'x i.r 

► 4 OR BMe RAM (EXPANDS TO t6 OH SaWB) 

‘ 3.5' 1.44Ma DISKETTE DRI^ 

‘ removable laOTOS^MB HARD DRIVE 

‘ 10.3' Oft 9. S' VGA DUAL SCAN STM COLOR 
OR OpnONAL 9.5’ ACTIVE MATRIX DISPLAY 

► 10-GELL2500niA NIMH BATTERY & AC PACK 

‘ SUSPEND/RESUME FEATURE 

‘ TWO TYPE tr OR ONE TYPE III PCMCIA SLOT 

■ INTEGRATED TRACKPOINT II-LIKE POINTING 
DEVICE OR QFTIQNAL DUAL-BUTTON 19fnrvi 
TRACKBAU 

■ PARALLEL, SERIAL & PORTS 

■ 1MB MEMORY WITH EXTERNAL VGA PORT 

- LCD FUNCTION INDICATOR PANEL 

■ 14.4 INTERNAL SEND/RECEIVEFAXA/OJCE/ 
DATA MODEM OPTIONAL 

‘ INTERNAL AUDIO OPTIONAL 

- 4 SLOT DOCKING STATION OPTIONAL 



Mntel 4B6IIX4 7SMH2 MMBIUM 
> B.5 " Dual Scan Cular * mm Ham nrivf 


•zsn 


• 1DX DiUlScAll • E 


• 14IEulladii 


OTHER MODELS ilVAELABLE 


SD-DJtY UN€DND1T1DNXL MONET lACK BUAHXnTEE 

Vfflfr safeMLwf jis ancmUlmaily pwswiteecf fof c&>s friim 

pwEfeMtolffi, m}ffifibeg{3cilBsiwymiywr{jmsyi}ack, 

CALL NOW TOLL-FREE 

1 - 800 - 468-0712 

Ms'iidiy-friday, Sdm-^ni EST * Sjhiniayj Sani^pm 
IlffiSiEfilfWMdElii (^unaia^OH 43212 - PAX l-flOHHM.™ 


i 308 on Inquiry Card. 
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ACT and database software 
like Microsoft Access* This 
permits more flexibility in 
terms of the applications re- 


mote clients use as front ends. 
For example, if diem A wants 
to use ACT and client B wants 
to use Lotus Approach, both 


can be accommodated, 
assuming that the ap¬ 
plications are ODBC- 
capable. You can afso 
build the applications 
using Visual Basic or 
C++, DataSync re¬ 
quires Windows on the 
chent side, but it’s plat¬ 
form-independent on 
the server side. 

The more often you 
dial in, the higher your 
phone bill* For many 
businesses, however, 
frequent updates are 
not as critical. In these 
cases, the remote 
clients can log in once 
a day, upload their data 
(usually as a file), and 
receive their own up¬ 
dates and other messages. At 
the local site, those files are 
processed batch style—proba¬ 
bly after hours—and the data¬ 


base is updated. 

Cost isn’t the only reason to 
process database updates in 
batches* “Some legacy appli¬ 
cations are not meant for re¬ 
mote access,” says Mark Fre¬ 
itas, who’s vice president of 
Microcom* Rather than rewrite 
the application, it is easier to 
gather the updates and process 
them independently before 
changing the data on the lega¬ 
cy system. 

The very nature of distrib¬ 
uted computing encourages the 
use of remote nodes* While re¬ 
mote clients complicate die de¬ 
sign of distributed networks, 
ensuring that all users have ac¬ 
cess to the information they 
need more than makes up for 
the trouble. ■ 


Michael Natleau is a BYTE semor 
editor. You con contact him on the 
Internet or BiX as miken@hix.com. 



The Trust for Public Land was founded to conserve land for people. For over twenty years, 
we’ve helped acquire and protect open space for people to enjoy as recreational areas, historic 
landmarks, and community parks ■— more than a thousand in all, and still counting. 

We’d like to count on you. For information write: The Trust for Public Land, 

116 New Montgomery Street, 4th Floor, San Francisco, CA 94105, 
or call 1-800-714-LAND. 

THE TRUST FOR PUBLIC LAND 

Conserving Land for People 


THE 

TRUS T 


PUBLIC 

LAND 


If We’ve Done It Once, We’ve Done It 1000 Times. 


200 RYTE JUNE 1994 





























ZyXBL desktop 
modems ojjer 
high relidbilily 
without high cost. 


The new ZyXEL 
ptmable — the 
first autoswitch 
modem Jor land 
and cellular lines. 


There Are Two Times When 
Modem Reliability Is Critical 


When You're 
In The Office 


And When 
You're Not 


Some modem users don’t care if their data gets hung 
up, transmits inaccurately, or if they have to redial several 
times. Most modem users do. For them there’s ZyXEL, 
the full-featured fax modem for serious users. 

ZyXEL land and cellular modems get through where 
others fail. They’re specially designed to overcome poor 
signal conditions on the physical layer with features like 
fast retrain and auto fall-forward/fall-back. This means 
ZyXEL modems connect the first time and continue to 
transmit data accurately at ultra-high speeds up to 
19.2Kbps* over land lines (with DTE speeds up to 
76.8Kbps) and 14.4Kbps over cellular networl^. Fax 
speed is 14.4KbpsA(17. It’s the kind of performance you 
only expect from high-priced modems—but with 
ZyXEL it doesn’t cost more. 

ZyXEL data/fax/voice/cellular modems have more 
features than other modems of any price — like digitized 


voice capability, distinctive ring, multilevel security, 
industry standard data compression and error correction 
protocols, and much more. 

When it comes to cellular, no other modem comes 
close to ZyXEL. With the ZyCellular option, your modem 
is not just fast and reliable. It will also communicate in 
asynchronous/synchronous mode at 14.4Kbps. The 
ZyCellular autoswitch capability automatically switches 
your modem from land to cellular when land connections 
are lost. ZyCellular is the ideal backup for leased lines as 
well as for mobile communications. 

ZyXEL modems work in all environments — DOS’", 
Windows®, OS/2®, Macintosh®, NeXT®, UNIX® and 
Amiga’". So get serious about saving time, cost and effort 
with true modem reliability. Don’t wait. 

Call ZyXEL now— 

800-255-4101. 


2rxa U-MME nus 
2yXEL U-t486 RUi 

ZyXEL U-t4a6P^ TOplOUM 







The Intelligent Modem 

4920 E. La Palma Avenue, Anaheim, CA 92807 
(714)693-0808 FAX: (714) 693-0705 
BBS: (714) 693-0762 


See Us At PC EXPO 
New York, June 28-30, Booth #3478 


All tnxJeiiMiTks #re ihc propeny ol iheir tvspeciiw owmers. 

* PLUS Series only. SpcciHcattons subject to without notice. 
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With Backpack's unique printer port connection, 
family support has never been easier. 


Adding additional storage to your IBM 
compatible, laptop or notebook has never 
been easier. The backpack'^ famiiy of no-slot 
drives plugs directly into your parallel 
printer port to provide you with additional 
storage instantly. Using them one at a 
time, or daisy chaining up to four together, 
there are no interface cards to install so 
you don't have to open the cabinet of your 
computer. And because your printer attaches 



directly to the backpack drive, you don't have 
to disrupt your print operations. With the 
backpack family of diskette, hard^ tape or 
CD-ROM drives, you can easily transport 
your information wherever you goHust plug 
backpack into the parallel printer port of any 
IBM compatible or portable. And. of course, 
all backpack drives work with Windows!” With 
backpack, there's no hassle. Just sit back and 
enjoy the new member of the family. 



See us at 

Comdex^ Booth ^31H 


132 W. Uncoln Hwy. DeKalb, Illinois 60115 Telephone 015.756.3411 FAX 615.756.2928 
Call Toll Free 800.295,1214 
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YOUR DIRECT LINK CARD 



“or free product information, maii your compieted card 
oday. For quicker response, fax to 1-413-637-4343! 


. For FREE 
iroduct 
iformation 
'om individual 
dvertisers, 
ircle the 
orresponding 
iquiry numbers 
m Your Direct 
ink Card! 


1. Print Your 
lame and 
Lddress 

nswer questions “A" 
irough "E" and mail 
r fax card to 
413-637-4343. 


u Product 
iformation will 
le rushed to 
ou from the 
elected 
ompanies! 


Yes, 1 iriformation on the following products! 


Fill out this coupon carefully. Please Print. 


Name 


Tme 


Company 


Address 


A. What is your primary job 
function/principal area of 
reeponaibillty? (Check one) 

1 a MISDtP 

2 □ ProgramnerrSyslena Anafyst 

3 □ AOrnmtiafkiniylanagernent 
«□ SalMAIaricetinQ 

5 □ Engineer/Scifintist 

6 □ 0«wr 

B. What is your level of management 
responsibility? 

7 □ Senfor-fevd 9 □ protosstonai 


D. What operating systems are you 

currently using? (Check all that apply) 
12 0 PC1I4S-D0S 150 Uiw 

13□ DOS4Windows 160 MacOS 

14 0 06/2 170 VAXA/MS 

E. For how many people do you 
influence the purchase of hardware 
or software? 

18 0 1-25 20 0 51-98 

19J 26-50 21 □ lOOormofe 


City 

Phone 

Inquiry Numbers 60-246 


Country Code 


Fax 


B □ MdiSe^evel 

C. Are you a reseller (VAR, VAO, 

Dealer. Consultant)? 

loa Yae 11 a No 

Inquiry Numbers 247-433 
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1160 1161 1162 1163 1164 1166 1166 1167 1168 1169 1170 1171 1172 1173 1174 

1175 1178 1177 1178 1179 1180 1181 1182 1183 1184 1185 1186 1187 1188 1186 

1190 1191 1192 1193 1194 1196 1196 1197 1198 1196 1200 1201 1202 1203 1204 

1206 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215 1216 1217 1218 1219 

1220 1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 1232 1233 1234 

1236 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247 1248 1249 

1250 1251 1252 1253 1254 1255 1256 1257 1256 1259 1260 1261 1262 1263 1264 

1285 1286 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278 1279 

1280 1281 1282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 1293 1294 

1295 1296 1297 1296 1299 1300 1301 1302 1303 1304 1305 1306 1307 1306 1306 

1310 1311 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 


1325 1326 1327 1328 1329 1330 1331 1332 1333 1334 1336 1336 1337 1338 1339 
1340 1341 1342 1343 1344 1345 1346 1347 1348 1349 1350 1351 1352 1363 1354 
1355 1356 1357 1358 1356 1360 1361 1362 1363 1364 1366 1366 1367 1368 1369 
1370 1371 1372 1373 1374 1375 1376 1377 1378 1379 1380 1381 1382 1383 1384 
1385 1386 1387 1388 1389 1380 1391 1392 1393 1394 1385 1396 1397 1398 1399 
1400 1401 1402 1403 1404 1406 1406 1407 1406 1409 1410 1411 1412 1413 1414 
1415 1416 1417 1418 1419 1420 1421 1422 1423 1424 1425 1426 1427 1428 1429 
1430 1431 1432 1433 1434 1436 1436 1437 1438 1439 1440 1441 1442 1443 1444 
1445 1446 1447 1448 1449 1450 1451 1452 1453 1454 1455 1456 1457 1458 1458 
1460 1461 1462 1463 1464 1466 1466 1467 1468 1468 1470 1471 1472 1473 1474 
1475 1476 1477 1478 1479 1480 1481 1482 1483 1484 1485 1486 1487 1488 1489 


Product Category 
Information 

Circle the numbers beiow for 
additional information on the 
products you're interested in. 

Hardware 


Accessories/Supplies 1 

Add-inBoards 2 

Bar Coding 3 

Communlcabons/Networking 4 
Computer Systems S 

Data Acquisition 6 


Diagnostic Equipment 53 

Disks & Optical Drives 7 

Diskettes/Dupiicatofs 8 

Fax Boards/Machines 9 

Graphics Tablets/Mice/ 

Pen Input 10 

Keyboards 11 

LAN Hardware 12 

Laptops & Notebooks 13 

Mail Order 14 

Memory/Chips/Upgrades 15 

Miscellaneous Hardware 16 

Modems/Multiplexors 17 


Monitors & Terminals 18 

Multimedia/CD-ROM 19 

Printers/Ptotters 20 

Programmable Hardware 21 

Scanners/OCR/Digilizers 22 

Tape Drives 23 

UF^Power Management 24 

Software 

Business 25 

CAO/CAM 26 

Communications/Networking 27 
Data Acquisition 28 


Database 29 

Educational 30 

Engineering/Scientific 31 

Entertainment 32 

Graphics 33 

Macintosh 34 

Mail Order 35 

Mathematicai/Statistical 36 

Miscellaneous Software 37 

On-Line Sen/ices 38 

Operating Systems 39 

Programming Languages/ 

Tools 40 


Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing 

48 

General 


Books/Piiiiicatjons 

49 

Recruitment 

50 

Miscellaneous 
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YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today For quicker response, fax to 1-413-637-4343! 
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1.For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 
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□ Visa □ Access/Eurocard/MasterCard □ American Express 

Card No._Expiry date_ 

Signature__ 


or □ 1 enclose payment now 
Name _ 


Title 


Address 


IB46133 


✓ Tick your subscription price 

Please tick one box: 

Fast Surface Delivery 

□ £35 United Kingdom 

□ 120DM Germany 

□ 412Fr France 

□ 136 Guilders Netherlands 

□ 102 SFR Switzerland 

□ 88.980 Lire Italy 

□ £35 All other European Countries 

□ $US60 Non-European Countries 
Air Delivery 

□ £46 United Kingdom 

□ 160DM Germany 

□ 549Fr France 

□ 181 Guilders Netherlands 

□ 136 Sm Switzerland 

□ 118,640 Lire Italy 

□ £46 All other European Countries 

□ $US85 Non-European Countries 

Your satisfaction is GUARANTEED! 
If you are dissatisfied, cancel anytime 
for a refund on aU unmailed issues. 


IB46158 






I want to receive BYTE for a full year. 12 monthly issues plus 
the FREE Annual Special Supplement. 

Payment method — charge my subscription to: 

□ Visa □ Access/Eurocard/MasterCard □ American Express 

Card No._Expiry date_ 

I Signature_ 

or □ I enclose payment now 

Name _^Title_ 

(PUan Pnntt 

Address_ 



.Code 


Counuy_ 

Please allow 8-10 weeks for processing. Thank you. 


✓ Tick your subscription price 

Please tick one box; 

Fast Surface Delivery IU46133 

□ £35 United Kingdom 

□ 120DM Germany 

□ 412Fr France 

□ 136 Guilders Netherlands 

□ 102 SFR Switzerland 

□ 88.980 Lire Italy 

□ £35 All other European Countries 

□ SUS60 Nc>n-Euixq>ean Countries 

Air Delivery IB46158 

□ £46 United Kingdom 

□ 160DM Germany 

□ 549Fr France 

□ 181 Guilders Netherlands 

□ 136 SFR Switzerland 

□ 118.640 Lire Italy 

□ £46 All other European Countries 

□ $US85 Non-European Countries 


Your satisfaction is GUARANTEED! 
If you are dissatisfied, cancel anytime 
for a refund on all unmailed issues. 


and receive up to date information on new products and emerging technologies 

SUBSCRIBE TO BYTE! 




















































P.O.Box 72 

Galway 

IRELAND 


Place 

Stamp 

Here 


I 

I 


i 


I 


t 

1 

f 

I 

( 

I 

! 


I 

( 

t 

t 

I 



Have BYTE delivered direct to your door 
and never miss an issue again! 


FAST & CONVENIENT! 








Place 

Stamp 

Here 


nmi 


PO.Box 72 

Galway 

IRELAND 



I 

i 

\ 

t 

I 


I 

I 


I 

i 


i 



BI.AIR MAIL 

PAR AVION 














Available on DOS, MS-Windows, Windows NT, OS/2 PM, Interactive Unix, Onsite Unix SVR 4.2, 

SCO Unix, Solaris. Your applications written with the GSS^CGi Graphic Tools are portable to all platforms. 




GSS*GDT 


Graphics Development Toolkit enables you to develop 
applications In a device and system independent way with 
the help of device-specific drivers based on the ISO CGI 
Standard. GSS^GDT consists of a library with more than 
160 callable C and FORTRAN functions and is compatible 
with the Graphics Development Tools from IBM and SCO. 





CGM 


Computer Graphic Metafile is the ISO/ANSi 
standard for system Independent storage of 
vector and rasterbased graphical information. 
CGM Is part of the worldwide CALS and ATA 
initiatives that optimize industrial processes and 
Is Implemented In hundreds of applications. 
Together with our partner Henderson Software 
Inc., whose president Lofton Henderson Is the 
technical editor of the CGM standard, EMATEK 
offers a complete product line of CGM tools. 

MetaGen: The C function library to generate 
standard compliant CGM metafiles. 
MetaTran: The C function library to interpret 
CGM metafiles. 

MetaCheck: The tool to check CGM metafiles 

for standard conformity MetaCheck 
is the tool chosen by the NIST for 
their testing center. 

GSS*CGM: The high level C and FORTRAN 
function libraries to interpret and 
convert CGM metafiles via 
GSS*GKS and GSS*GDT. 


Graphical Kernel System Is a C and FORTR/UM function 
library that enables you to develop portable graphic 
applications which include for example user interaction, 
coordinate transformation and object segmentation, based 
on the ISO GKS Standard. GSS*GKS, which is Installed In 
large quantities on the DOS platform and has been proved 
successful for years, is now available for the graphical user 
interfaces and therefore offers the software developer a 
smooth transition to the new windowing systems. 


GSS^EVT 


EE 


EMATEK Vectorfont Toolkit enables you to Integrate vectorfonts Into 
your application. Supported font formats are PCL5, PostScript Type 
1, TrueType and Bitstream Speedo. GSS^EVT offers a variety of 
additional elements and attribute functions like character height and 
gap, rotation and italicize angle, fill area pattern and outlinewidth, 
shadow, background boxes, leader and underlining as well as sub- 
and superscripting for scientific purposes. GSS^EVT Is an add-on 
product for GSS*GDT. GSS*GKS and MS-Windows SDK. 

TilliirBiiiiiiiiiiiBiiiiriin I I'l 

Graphics Charts Toolkit provides you with high-level 
functions to integrate presentation graphics into your 
application. With only a few calls you can output pie, bar, 
line, step, schedule or text diagrams on a display or 
printer. Each part of the chart can be altered through the 
related attribute functions. 


GSS*GCT is an add-on 
product for GSS*GDT and 
GSS*GKS. 


fedning & Congultiiig^ 


Our training and consulting group is 
available to assist you in the design and 
development of graphical applications, 
device drivers, etc. 



EmatekGmbH 

Subbelrather Strasse 17 • D-50823 Cologne, Germany 
Phone: +49-221-512074 Fax: +49-221-529666 


Email: gsscgi@ematek.de 


A sign of Quality for over 12 Years 


Circle 315 on Inquiry Card. 
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People who’ve taken our courses say they learned more about themselves in that 
one week than they had in years. Which isn’t too surprising, when you consider that we 
have incredibly qualified instructors. Limited groups. A challenging curriculum. 

And whether you backpack, sail, canoe or even dogsled, our classroom settings just 
can’t be beat. So call 1 ■800-243-8520 and we’ll send you a free color catalog today. 

A nonprofit, nondiscriminatory organization celebrating over 50 years of excellence in education worldwide. 

--^Outward Bounds- 


THE ADVENTURE LASTS A LIFETIME. 


















































CD RECORDING 



CD-Recording System Ever. 


Introducing the most 


NOW you can record your own 
CD-ROM discs. OK, you already 
know that. But what does that 
mean? And what do you really tteed 
to record your own CDs? 

You see, a lot of companies will sell 
you their CD-recorder, and even more 
will happily sell you their software. 
But only one company provides you 
with a complete CD-recording 
solution — JVC. 




We've done It again! 

CD-Recording is now more 
affordable than ever before! 
Complete systems 
start at just 

$ 2,995 


Whether you need to archive data, 
or develop custom CD-ROM discs for 
distribution or multimedia 
publishing, we have a CD-recording 
system to suit your needs 


BVTE 


‘Most 

Reliable 

System 

Available' 


And unlike other companies, 
we’ve developed completely 
integrated software 
and hardware solutions, 
so your JVC CD-recording 
system is all you need. 


Check These Features! 

With full support for all international 
and emerging CD-ROM standards and 
formats you can record on your PC, 
Mac or Unix computer and-thanks 
to the ISO 9660 format-your CD can 
be read by more than 28 million 
CD-ROM users around the world. 
Want more? How about mixed-mode, 
CD-I or XA to record your multimedia 
presentations. Or double-speed & 


quad-speed drives, for 
even faster recording! 

Get the Facts! 

We know what you need. 

After all, we have the 
industry’s only dedicated 
support and engineering team, 
bringing you the most complete 
solutions at the lowest total cost. 



So call today for your 
FREE brochure, 
“CD-RECORDING: 

The Whole Story.” 

714 / 261-1292 



JVC' 


1 


JVC Information Products 
Company of America 

17811 Mitchell Avenue 
Irvine, CA 92714 

Fax: 714/261-9690 


Distributed In the United Kingdom: Distributed in Canada: Distributed in Japan: 

JVC Professional Products (UK) Ltd CAL-ABCO Victor Company of Japan, Ltd 

Ullswater House, Kendal Avenue 170 Alden Road 12.3-Chome Morlya-cho, Kanagawa-ku Yokohama 

London W3 OXA England Markham, Ontario L3R 4C1 Kanagawa 221 . Japan 

Tel: (081) 896-6000 Tel: (800) 387-4345 Tel: (045) 450-1754 

Fax:(081) 896-6060 Fax:(905) 475-2333 Fax:(045) 450-1760 

Circle 320 on Inquiry Card (RESELLERS: 321). 


01994 JVC Information Products Company of Amenca. 
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Distributed-Computing Resource Guide 


Telephone and fax 
numbers for companies 
mentioned in this special 
report. 

Avail Systems Corp. 

NetSpace Hierarchical 
Storage Management 
(303) 444-4018 
fax: (303) 546-4219 

Circle 1157 on Inquiry Card. 

Cheyeime Software 

SNMP agent 
(800) 243-9462 
(516) 484-5110 
fax: (516) 484-2489 

Circle 1158 on Inquiry Card. 

Cincom Systems 

Supra Server 
(800) 453-3010 
(513) 662-2300 
fax: (513) 481-8332 

Circle 1159 on Inquiry Card. 

CKrix Systems, Inc. 

WinView for Networks 
(305) 755-0559 
fax: (305) 341-6880 

Circle 1160 on Inquiry CanL 

Co^nos Corp. 

PowerPlay 3.0 

(800) 4264667 

(800) 267-2777 (Canada) 

(617) 229-6600 

fax: (617) 229-9844 

Cbcie 1161 on Inquiry Cant. 

Computer Associates 
International 

CA/Unicenter for Unix 
(800) 225-5224 
(516) 342-5224 
fax: (516) 342-4855 

Circle 1162 on Inquiry Card. 

Comshare, Inc. 

Commander EIS 4.0 
(800) 922-7979 
(313) 994-4800 
fax: (313) 769-6943 

Circle 1163 on Inquiry Card. 

Conner Storage Systems 

Conner HSM 
(800) 526-6637 
(407) 263-3500 
fax: (407) 263-3555 

Circle 1164 on Inquiry Card. 

Datawatcti Corp. 

DataSync 
(919) 5490711 
fax: (919) 5490065 

Circle 1165 on Inquuy Card. 


Digital Communications 
Associates 

Remote LAN Node 
(800) 348-3221 
(404) 4424000 
fax: (404) 4424361 

Cfade 1166 on Inquiry Card. 

Dimensional Insight, Inc. 

CrossTarget 
(617) 229-9111 
fax: (617) 229-9113 

Circle 1167 on Inquiry Card. 

Dynamic Information 
Systems Corp. 

Omnidex, Omnidex for 

Client/server 

(800) 4444953 

(303) 4444000 

fax: (303) 4447460 

Circle 1168 on Inquiry Card. 

Gupta Corp. 

SQLBase Server, SQLNetwork 
(800) 876-3267 
(415) 321-9500 
fax: (415) 321-5471 

Circle 1169 on Inquiry Card. 

Holistic Systems, Inc. 

Holos 

(800) 6248266 
(908) 321-6500 
fax: (908) 321-6504 

arcle 1170 on Inquiry Card. 

IMRS 

IMPS OnTrack 
(203) 321-3500 
fax: (203) 321-3893 

Circle 1171 on Inquiry Card. 

Infrwence Corp. 

ART ♦Enterprise 
(310) 322-0200 
fax: (310) 322-3242 

Circle 1172 on Inquiry Card. 

Information Builders 

EDA/SQL, Focus/EIS for 
Windows 3.3 and EDA/EIS 
(800) 9694636 
(212) 7364433 
fax: (212) 967-6406 
Circle 1173 on Inquiry Card. 

Intel Corp. 

Storage Express 
(800) 628-8686 
(503) 6998080 
fax: (503) 6297580 

Circle 1174 on Inquiry Card. 

IRI Software 

Express/QS 4.5, DataServer 
Analyzer. The Partners for 
Windows, Express Rnancial 
Management System 
(800) 765-7227 
(617) 890-1100 
fax: (617) 672-4600 
Circle 1175 on Inquiry Card. 


Kenan Technologies 

Acumate Enterprise 
Solution 1.0 
(800) 775-3626 
(617) 225-2224 
fax: (617) 225-2220 
Circle 1176 on Inquiry Card. 

Legato Systems, Inc. 

SNMP agent 
(415) 812-6000 
fax: (415) 812-6032 

Circle 1177 on Inquiry Card. 

Metaphor, Inc. 

Data Interpretation System 
(800) 346-3824 
(415) 961-3600 
fax: (415) 966-8282 

Circle 1178 on Inquiry Card. 

MIcrocom, Inc. 

LANexpress Server 
(617) 551-1000 
fax: (617) 551-1021 

Circle 1179 on Inquiry Card. 

Microsoft Corp. 

SQL Server 
(800) 426-9400 
(206) 882-8080 
fax: (206) 8898101 

Circle 1180 on Inquiry Card. 

MIcroStrategy, Inc. 

EISToolKit2.11. DSS Agent 
1.0 Enterprise (7/94) 

(302) 427-8800 
fax: (302) 427-8810 

Circle 1181 on Inquiry Card. 

Neurometric Vision 
Systems, Inc. 

(305) 421-1987 
fax: (305) 421-1932 

Circle 1182 on Inquiry Card. 

Open Computing 
Security Group 

OCSG/Keft)eros 
(206) 8898721 
fax: (206) 8896951 

Circle 1183 on Inquiry Card. 

Open Environment Corp. 

OEC Toolkit 
(617) 562-0900 
fax: (617) 562-0038 

Circle 1184 on Inquiry Card. 

Open Software 
Foundation 

DCE, Kerberos 
(617) 621-8700 
fax: (617) 621-0631 

Ckcie 1185 on Inquiry Card. 

Oracle Corp. 

Oracle Server 7 
(800) 672-2531 
(415) 506-7000 
fax: (415) 506-7200 

Circle 1186 on Inquiry Card. 


Palindrome Corp. 

Network Archivist 
(800) 2884912 
(708) 505-3300 
fax: (708) 505-7917 

Circle 1187 on Inquiry Card. 

Phoenix Software 
International 

(800) 622-9292 
(310) 3380400 
fax: (310) 3380801 

Circle 1188 on Inquiry Card. 

Pilot Software, Inc. 

Lightship Professional 3.3, 
Lightship Server, Lightship 
Modeler, C^mand Center, 
PCS 

(800) 9440094 
(617) 374-9400 
fax: (617) 374-1110 

Circle 1189 on Inquiry Card. 

Prism Solutions, Inc. 

Prism Warehouse 
Manager 3.5 
(800) 995-2928 
(408) 4810240 
fax: (408) 4810260 
Circle 1190 on Inquiry Card. 

RSA Data Security, Inc. 

(800) 782-5453 
(415) 5950782 
fax: (415) 595-1873 

Circle 1191 ou Inquiry Card. 

Saber Software, Inc. 

SEAM 

(800) 3380754 
(214) 3610086 
fax: (214) 361-1882 

Circle 1192 on Inquiry Card. 

SAS Institute, Inc. 

SAS/EIS 6.09 
(919) 6770000 
fax: (919) 6770123 

Circle 1193 on Inquiry Card. 

Secure Computing Corp. 

(612) 6292700 
fax: (612) 6292701 

Circle 1194 on Inquiry Card. 

Security Dynamics, Inc. 

SecurelD 
(617) 547-7820 
fax: (617) 3540836 

Circle 1195 on Inquiry Card. 

Shiva Corp. 

LANRover Plus Series 
(617) 2700300 
fax: (617) 2700599 

Circle 1196 ou Inquiry Card. 


SmartDIsk Security 
CcHp. 

SmartDisk 
(813) 2693475 
fax: (813) 6430357 

Circle 1197 on Inquiry Card. 

Storage Dimensions 

(800) 7697895 
(408) 9540710 
fax: (408) 944-1200 

Circle 1198 on Inquiry Card. 

Sybase Corp. 

SQL Server 
(800) 879-2273 
(510) 922-3500 
fax: (510) 6599441 

Circle 1199 on Inquiry Card. 

Transarc Corp. 

Andrew RIe System 
(412) 3394400 
fax: (412) 3394404 

Circle 1200 ou Inquiry Card. 

Triiulc Corp. 

Forest & Trees 3.1a 
(800) 952-8779 
(603)4270444 
fax: (603) 4270385 

Circle 1201 on Inquiry Card. 

UnIface Corp. 

Personal Series 

(800) 3693608 
(510) 7496145 
fax: (800) 7695708 

Circle 1202 on Inquiry Card. 

Virtual Open Network 
Environment Corp. 

Smart Cat 
(301) 9898362 
fax: (301) 881-5377 

Circle 1203 on Inquiry Card. 

ViaCrypt 

ViaCrypt 

(602) 9440773 
fax: (602) 9492601 

Circle 1204 on Inquiry Card. 

Vinca Corp. 

SAN 

(801) 2293100 
fax: (801) 2293107 

Circle 1205 on Inquiry Card. 

XcelleNet, Inc. 

RemoteWare 
(800) 322-3366 
(404) 8040100 
fax: (404) 8040102 

Circle 1206 on Inquiry Card. 

Xylogics 

MicroAnnex NCS 
(800) 2293317 
(617) 2720140 
fax: (617) 2795392 

Circle 1207 on Inquiry Card. 
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Authorized International Distributors 


Country Telephone Fax 

Australia (03) 699 7044 (03) 690 4531 

Brazil (55) (0) (11) 872-9266 (55) (0) (11) 653-899 

Canada 416-226-21,81 ,416-226-4341 

Chile (562) 2317015 (562) 2332565 

Czech Reputillc (42) (02) 4721649 (42) (02) 4721891 

Ecuador (593) 4-286799 (593) 4-284019 

Germany (49) 06172-9568-0 (49) 06172-956612 

Hong Kong (852) 376 3373 (852) 375 21M 

Italy (39) (0184) 231.606 (39) (0184) 231.243 

Japan (ai-3)-3296-7324 (81-3)73296-7329 

Malaysia (6) 3-241 7400 (6) 3-248 8010 


Country Telephone 

Mexico (525) 631-4913 

Hetherlands (31) 074-55 56 (19 

New Zealand (64) (09) 377 2702 

Peru 51-14-417023 

Saudi Arabia (02) 672-7463 

Singapore (65) 77555B8 

Soulh Africa (27-11) 7834721 

Turkey 90212.251 36 54 

United Kingdom (923) 242222 
Venezuela (58i) 2372268 


Fax 

(525) 631-4538 
(31) 074-50 34 66 

(64) (09) 377 2703 
51-14-417023 
(02) 631-8558 

(65) 7796300 
(27-11) 8843748 
90.212.245 72 54 
1923) 249269 
(58 2) 2399937 


Choosing the right tools today will 
determine the success of your future 
applications. When you choose the 
Dataplex applicatior development tools 
and DBMS, you can count on delivering 
successful solutions that really work.,, 
every time, And, Dataplex is transport¬ 
able: over 300,000 sites worldwide have 
chosen Dataplex on DOS, LANs, OS/2, 
Unix and AIX, 

DataPlex’s power, flexibility, and 
concurrent multi-user transaction 
processing capabilities allow you to 
focus on the business requirements of 
the application rather than the underly¬ 
ing language capabilities and systems, 
When you choose Dataplex as your 
application development environment, 
you get the job done faster and better, in 
your choice of either procedural or 
object-oriented programming styles. 

Your applications can be installed 
across the widest range of environments 
in the industry, thanks to DataFlex‘s 
multi-platform capabilities. Changes 
that once requireti lengthy and costly 
programming time are no longer a 
problem thanks to Dataplex's reusable 
code and portability, A change of 
operating system no longer means a 
major rewrite. 

To benefit from faster development, 
easier maintenance, and better looking 
applications, choose Dataplex. 


Features and Benefits; 


■ Flexibility for easy changes 

■ Object-Driented capabilities produce 
reusable code tor increased 
productivity 

■ Easy migration across a wide variety 
of operating systems increases 

the market value of your application 
development 

DAIAFUK 

Object-Oriented 4GL 
Application Devetopment Environment 
DBMS 

DATA ACCESS 

i: O PI P O R A T I O W 

14000 SW119 Avenue 
Miami, Florida 33106 
3O5/23a^30^^ 

1-300-451 -FLEX for product & deafer informal ion 
For information vra CompuServe: GO DACCESS 


Circle 260 on Inquiry Card {RESELLERS: 270). 










At the Indianapolis 500C you only get one chance to gel it right No 
wonder lap after lap, the Lniled Slates Auto Club (LISAC^) depends 
on the mksion-critical, pedal-to-the-nietal performance of OS/2! 


From start to finish, 
OS/2 2,1 sets the pace 
for technology at the 
most famous 
motor spe^way 
in the world, 

OS/2 programs 
run at full speed all 


dutch 


over the place: IBM 
DATABASE 2™ OS/2 
(DB2/2'“), for example, 
keeps track of everything 
from entry fe€?s, prac¬ 
tice and qual¬ 
ifying times, 

engine s<.‘riaJ numbers, and driver and crew status to per¬ 
sonnel, adniinistrative and other vital information. USACs 
Lap Manager™ an OS/2 program developed 
specifically for Indy* drives the official tim¬ 
ing and scoring of all on-track activity, 
l^pManager takes timing data sent from the cars 
\ia radio signal, turns it into meaninglul stats, and 
sends it to PCs used by USAC staff and the pre^ss. OS/2 even hits the 
road in ThinkPads that collect and distribute race information 
Iroin tracks all across the country. 


Another 




When you see how OS/2 c^n rev up your DOS, Windows 
and OS/2 programs, you’ll know why they use OS/2 
and over 100 other USAC races, \bu cant have a more 
impressive track record than tloat 

To order or to find out more about OS/2, call 
1 800 3-IBM-OS2, In Canada, call 1 800 465-7999, 

OS/2 is also available at local software dealers. 

Operate at a higher level! 


indows™ __ 

I at Indy i I I 

at Indy. 


This ad was created by LINTAS and got to this publication on ti™ using DOS. Windows and OS/2 programs running on OS/2. iBM, OS/2 and ThinkPad 
are registered trademarks and IBM DATABASE 2, DB2/2 and '‘Operate at a higher level' are trademarks ot Ihiernaiionai Business Machines Corporation 
Windows is a trademark of Microsoft Corporatron. Indianapolis 500 and Indy are registered trademarks of the IMS Corpofation. All other products are 
trademarks or registered irademarks of thek respective companies. © 19^ IBM Corp 






















Reviews 


System 

Power to the New Maes 

Rower Mooe deliver am pie perFormance, wi^h more to come 



Afttaough housed in Centns/Quadro-tnK cases^ the new Power Maes provide RISC peffofinai»ce at affordable prices. 
From left to r^: the ElOIVGO with 6(KMKz PowerPC 601 CPU. the 7100/66 with fiG-MHz CPU, and Uie SIOO/SD 
with SO-MHz CPU. Prices start at $1619 for the Power Mac 6100^, with 8 MB of RAM and a 160-MB hard drive 
but without a nfonttor or fteyboanl. 


TOM THOMPSON 

A pple missed the Mac’s tenth an¬ 
niversary by only two months 
when it introduced its new 
PowerPC'based computers, the Power 
Macintoshes, in March. Considering the 
hurdles the Power Mac design team faced, 
the schedule slip is forgivable. With the 
new Macs, the team had to implement the 
contradictory goals of supporting an eX' 
isting base of CISC software that has built 
up over the decade and harnessing the 
throughput of the PowerPC 601 RISC pro¬ 
cessor (See “Apple, IBM Bring PowerPC 
to the Desktop/’ April BYTE), Not only 
that, but the new systems had to be af¬ 
fordable as welJ. 

The results are embodied in three ma¬ 
chines. The Power Mac 6100/60 system 
has the lowest price at $1819. (Prices are 
without monitor and keyboard.) It uses a 
Centris 610/Quadra 610 pizza-box chas¬ 
sis with a 60-MHz processor, a single 601- 
specific Processor Direct Slot (PDS) for 
expansion, and a 160-MB hard drive. An 
adapter lets the 6100/60 use a 7-inch Nu- 
Bus board. 

The midrange Power Mac 7100/66 in¬ 
habits a Centris 650/Quadra 650 chassis 
and provides a 66-MHz processor, one 601 
PDS slot, three NuBus 90 expansion slots 
that can hold 13-inch boards, and a 250- 
MB hard drive. This system costs $2899. 
Finally, there’s the ultimate power-user 
system: the Power Mac 8100/80. Based 
on the Quadra 800’s successful mini-tower 
design, it has an 80-MHz processor, one 
601 PDS slot ihtee NuBus expansion slots, 
and a 250-MB hard drive. It costs $4249. 

The Power Mac hard disks may seem 
small compared to those in PC systems, 
but they’re ample for Mac applications, 
which arc typically far smaUer than Win¬ 
dows applications. Also, the three systems 
come standard with 8 MB of RAM, built- 
in Ethernet, CD-quality (16-bit samples at 
44,1 kHz) stereo sound, and on-board 
video that supports 16- or 24-bit color, de¬ 
pending on the model. 

The optional AV Power Mac system 
configuration is essentially a Power Mac 
witli ao Apple AV Technologies board tn 
the 601 PDS. The option also includes an 
additional 8 MB of RAM for the 6100/60 


and 7100/66 systems and an additional 16 
MB for the 8100/80, You need the extra 
memory to support the voice-recognition 
and telephony software bundled with the 
AV system. 

If you need to run the occasional DOS/ 
Windows application, another Power Mac 
system configuration bundles Insignia So¬ 
lutions’ SoftWindows emulator. TYiis con¬ 
figuration gives you SoftWindows and 16 
MB of RAM. It also jacks up the price 
$300 to $800, depending on which Power 
Mac it is. 

For owners of Centris 610/Quadra 610, 
Centris 650/Quadra 650, and Quadra 800/ 
840AV systems, appropriate PowerPC 
logic-board upgrades are available. For 
other 68040-based Macs, a 68040 PDS ac¬ 
celerator board with a 601 processor and 
Power Mac ROMs ($699) will do the trick. 
Apple has announced that it will also offer 
Power Mac upgrades for certain 68030- 
based Macs, but no details were available 
at press time. 

Features and CeinpatibilKy 

I received all three Power Mac systems for 
evaluation, Apple equipped each with an 
optional CD-ROM drive and an AV Tech¬ 
nologies board. The Power Mac 6100/60 
and 71tX)/66 came with 16 MB of RAM, 
and the Power Mac 8100/80 had 24 MB. 

Two features stood out when 1 used the 
CD-ROM drive. First, the drive now has a 
built-in, motorized drawer that holds the 
disc, rather than that easy-to-lose caddy. 
Second, the systems readily boot from the 


CD-ROM drive. Formerly, you had to hold 
down the Command-Option-Shift-Del etc 
keys to get a Quadra system to bool from 
its CD-ROM drive; now you just drop a 
bootable system CD into the drive and tap 
the power key. This is a handy feature for 
dealing with emergency disk repairs or in¬ 
stalling new system software, 

1 copied my usual working complement 
of software to these systems and tried them 
out for several weeks. Software compati¬ 
bility was remarkable, considering that all 
the programs were 680x0 CISC binaries 
now running on a RISC processor. Appli¬ 
cations such as Adobe Illustrator 5.0 and 
Photoshop 2.5, Microsoft Word 5,1a and 
Excel 4.0, Claris MaeWrite Pro 1 .Ov4, Al¬ 
addin Systems Stufflt Deluxe 3.0.6, and 
Free soft White Knight 11.14 worked fine. 

Even Control Panels and Rx tens inns that 
heavily patched the 680x0 trap dispatch 
table continued to work, such as Adobe 
Type Manager 3,6, Now Utilities’ Super 
Boomerang 4.0.Ip and WYSIWYG Menus 
4.0.1, Symantec’s Suitcase 2.1.4, and Rock 
Ridge Enterprises’ VideoBeep 1.05. In 
fact, some applications that run erratical¬ 
ly—if at all—on most 68040-based Macs 
worked just fine on the Power Macs, 

The systems’ performance makes them 
naturals for graphics-intensive work. For 
example, Photoshop 2,5 did lightning edits 
on large 15- to 20-MB, 24-bil color TIFF 
flics. The biggest performance boosts, how¬ 
ever, will be seen in applications rewrit¬ 
ten in native code. The question, of course, 
is how many native applicafions will appear 
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Power to the New Macs 


Power Mac Emulation Performance 



Power Mac perfonnance when ninnifig 680x0 
applicaiticin Nnaries ranged from that of a 2S* 
MHz 68030 to better tiiait that of a 40-KHz 
68040. Relallve speed varies depending on 
how much the applicatious use those Toolbox 
calls that have been rewiitteii with PoweffPC 
Instructions. My tests fuot shown! with a beta 
version of Photoshop indicate pcrfonnance 
several times that of older OSOxtKhased Macs 
when ninning native PowerPC pN^ms. 


Applicatr 


Power Mac B100/60 
Power Mac 7100/66 
Power Mac 6100/60 
Mac Quadra 840AV 
Mac Quadra 950 
Mac ICfx 



Results are indexed. For Bach Individual lesl, a Mac Cieeek: II = 1,0. The Classic ii used 512- dy 432-pixei scn9>ens^ oHiar test rtiechiries used 640- by 4e0-frixe! screens. 
For the 6S040-based Maes, caches were disabled for IJie Word Processing rests, and PageMaker 4,2 was used for QTF lesta. 


on the market in the next few months, ril 
get back to that question shortly. 

Insignia Solutions’ SoftWindows 80x86 
emulator ran a number of Windows appti- 
cations rehably. The emulator doesn’t sup¬ 
port Windows’ 386 enhanced mode, and it 
requires about 13 MB of RAM—hence 
the additional memoi 7 on the SoftWin¬ 
dows-equipped systems. The emulator 
mustered performance between that of a 
fast 386 and that of a 25-MH7 486SX, 

Unfortunately, this sort of speed is bare¬ 
ly adequate for demanding Windows ap¬ 
plications. Running Excel 4.0 in Soft¬ 
Windows to process some of the Power 
Mac test results just taxed my patience. If 
you need to mn a Windows application 
once in a while, SoftWindows will do. But 
if you expect to use it often, youll need the 
patience of Job. 

Speed Demons 

Benchmark testing showed that the Power 
Macs’ performance when running 680x0 
application binaries ranged from that of a 
25“MHz 68030 to better than that of a 40- 
MHz 68040. The spread is wide because 
not all of the Mac Toolbox code has been 
written in native PowerPC 601 code yet, so 
some Toolbox code is actually 680x0 code 
running in the emulator. Depending on the 
task, program execution might spend more 
time in native code—thereby gaining a 
performance boost—or remain in the em¬ 
ulator for a performance hit. 

BYTE’s low-level benchmarks support 
this conclusion. For example, most of 
QuickDraw has been rewritten as Power¬ 
PC code. In the low-level video bench¬ 
marks on a Power Mac 8100/80, when a 


circle till is done by an algorithm, perfor¬ 
mance is about that of a Mac llfx (a 40- 
MHz 68030). But when QuickDraw is 
used to fill a circle, pertbrmance is as good 
as on a Quadra 840AV (a 40-MHz 68040). 
For the screen-intensive word processing 
application tests, which make heavy use 
of QuickDraw, the low-end 6100/60 did 
as well as a Quadra 950 (a 33-MHz 68040), 
while the high-end 8100/80 bested a 
Quadra 840AV by a large margin* 

The other gotcha is in floating-point 
performance. Although the 601 is noted 
for its high-speed Floating-point calcula¬ 
tions, much existing application software 
doesn’t tap into this capability. Applica¬ 
tions that call SANE (Standiird Apple Nu¬ 
meric Environment) for Hoating-point 
math will see modest performance, since 
Apple has ported portions of SANE to 601 
code* But applications that use only 68881/ 
68882 FPU instructions won’t operate at 
all, because the emulator doesn’t support 
them. These applications either crash or 
resort to handling the computations in 
680x0 code, which bogs down in the em¬ 
ulator. 

This situation is also reflected in the 
benehmark results. In the BYTE low-level 
floating-point benchmarks on a Power Mac 
8 J 00/80, floating-point performance is 
equal to that of a 25-MHz 68040 when 
SANE calls are used* You can expect even 
better performance when 601 FPU in¬ 
structions are used directly in future ap¬ 
plications. However, in the application 
tests, both Maihcad (which is used for the 
Scientific/Engineering tests) and Excel 
rely on the 68881 FPU for fast computa¬ 
tions. With no coprocessor, the computa¬ 


tions are trapped in the emulator, and per¬ 
formance plummets, skewing downward 
the overall application index for the Power 
Macs. Therefore, some particular applica¬ 
tion indexes are misleading* Judging from 
my experience, the Power Macs run much 
faster than these tests indicate. 

!f you’re interested in running a specif¬ 
ic category of application on a Power Mac, 
check the individual benchmark indexes* 
Remember that the results are only for 
680x0 binaries and represent worst-case 
numbers* Native applications will run 
much faster; For example, a beta native 
version of Photoshop was two to four times 
faster than Photoshop 2.5 running on the 
same Power Mac. 

Like Wine, Over Tiine 

The Photoshop results emphasize an im¬ 
portant point: To realize the Power Mac’s 
full potential, native applications are es¬ 
sential. Granted, the emulator is robust 
and delivers reasonable performance, but 
it’s native application performance that 
makes the Power Mac shine. A handful of 
applications were native when the Power 
Macs shipped in March, with more on the 
way, (See the tabic ‘"Native PowerPC Mac 


Native PowerPC Mac Applications 


Aldus Fraahand 4.0 
Aldus PageMaker 5.0 
Claris Impact 1,0 
Claris Works 2.1 
Dayne Communicatkins 
ProFiles 1.0 

Fractal Design Painter 2.0 


Frame Teahimtogies 
FrameMaker 4.0.3 
Ray Drsajm Daslgriar 3.0 
Vrcleofusioo QuikFiix 1.1 
VideoFusion; 1.0 
WordPerfect 3.0.1 
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Millions of people connect with Adaptec'*' 
iSA-to-SC5i host adapters for one reason. 
They work Why? They're tested with over 
two hundred hardware and software 
products. Eleven operating systems. And, 
in PCs horn Acer 
to Zeos. In fact, 
before most SCSI 
peripheral ven¬ 
dors ship their 



products, they test them with our AHA*-1540. 

Its bus mastering capabilities ^ 
give you top performance in multi¬ 
tasking environments, like the rRODL^CTS 
upcoming Wmdows 4,0, And, with built-in 
SCSISe/ecf® .software, installing and config¬ 
uring peripherals takes just minutes. 

For users that are only interested in 
single-tasking Windows environments, 
our AHA-1520 is a lower cost option. And 


it still delivers Fast SCSI performance and 
supports all major operating systems. 

Whichever host adapter is right for you, 
you'll enjoy fclie quality, reliability and com¬ 
patibility provided by all Adaptec lOware® 
solutions. Call Adaptec today at 1-800-934^2766. 
And get on the world's most popular ISA bus. 


adaptec' 

I/O, MOW MORE IMPORTANT THAN EVER. 


CJS94 AAapm, Inc. *1 irislitj. vfufWMt Adopt#?, ih* AdapiK I« 9 S, AKA, SC5l5«i«t and tO-wrs v# medvwkh ^ Adop«K, tnay tie fsglrttotd in iuf iHtclim 
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Purchasing 
computer 
software 
often seems 


products. And sinc’e DesignCAD 3D is 
priced at only $499, you won’t be in 
check after you buy M 

Features such as: 

yriillfmiiMsillMtrirMilididrliii!! 

hwutawluiiiwiimiirw 

DesignCAD 3D Is designed with you 
in mind It is simple and logical to use. In 
feet, you will be designing within min¬ 
utes of opening the box. To order 
DesignCAD 3D, call, write or fax your 
order to a member of air sales staff and 
they’O lie happy to help. 


game 

moves in order to get tlie best software 
without having to sacrifice tai many 
pawns (or too much cash!). 

Now, however, your queen has 
anived! DesignCAD 3D has what you 
are looking for in a complete 3D CAD 
system 

DesignCAD 3D canes amplete right 
out of tile box witli eveiything you n^ 
to create professicxial 3D drawings at a 
fraction of the price of competing Cj\D 


Phone (918)825-7555 
Fax (918)8S-6559 


American Small Bu5ines5 Oaiputm • oaeAmerianmr • Pm. ok74561 


Now You Can Design a Chess Set 


Of write. Moke sure lo ask ol 


Applications” for a partial list.) 

Adobe takes an ingenious upgrade ap¬ 
proach, thanks to the extensibility of Pho¬ 
toshop 2.5. The company provides a free 
Photoshop plug-in module that replaces 
most of Photoshop’s innards with Power¬ 
PC code. Microsoft’s Excel and Word pro¬ 
grams should be native by the time you 
read this. 

Developing native applications for the 
new processor isn’t as difficult as it ap¬ 
pears. Vendors who have already written 
their program in C or C-H- for cross-plat¬ 
form porting will only have to recompile 
their programs with a PowerPC compiler. 
The Power Mac’s new core system soft¬ 
ware also promotes rapid application de¬ 
velopment (see “The Power Mac’s Run¬ 
Time Architecture,” April BYTE). Also, a 
slew of PowerPC development tools are 
appearing on the market, such as Apple’s 
own PowerPC C/C-h- SDK (Software De¬ 
velopment Kit), Symantec’s Think C/C++ 
7.0 compilers, Metrowerks’ CodeWarrior 
C/C++ compiler, and Jasik Design’s The 
Debugger (a native debugging utility). 

The Mac Toolbox code will evolve over 
time. Currently, Apple has implemented 
about 15 percent of the Toolbox as native 
code. This fraction will increase with future 
releases of the Mac OS, making current 
Power Macs run even faster. In an era in 
which faster desktop computers typically 
supersede older models in six months, the 
Power Macs will actually counter this 
trend, growing faster with new software. 
It’s probably one of the best reasons yet 
to consider owning a Power Mac. ■ 


Tom Thompson is a BYTE senior technical editor 
at large with a BS.E.E. from Memphis State Uni- 
versity. He is an Associate Apple Developer. Con¬ 
tact him on AppleLink as T.THOMPSON, or on 
the Internet or BIX at tomjhompson@bix.com. 


About the Products 


Power Mac 6100/60 (wtth 8 MB of RAM, 250MB 
hard drive, AV Technologies board, and CDT?0M)....$2599 
Power Mac 7100/66 (with 8 MB of RAM, 500-MB 
hard drive, AV Technologies board, and Cl>R0M)....$3989 
Power Mac 8100/80 (with 16 MB of RAM, 500^B 

hard drive, and CD-ROM).$5659 

Power Mac logic4ioard upgrades for Centris 
610/()tjadra 610, Centris 650/Quodra 650, and Quadra 
800/840AV systems: 

Power Mac 6100/60: $999 
Power Mac 7100/66: $1399 
Power Mac 8100/80: $1899 

Apple Computer, Inc. 

1 Infinite Loop 
Cupertino. CA 95014 
(800) 776-2333 
(408) 996-1010 
fax: (408) 974-6412 
Circle 1077 on Inquiry Card. 
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An emulator 
will get you 
nowhere 
fast. 


on its own 


SmarTerm includes 
the protocol stacks 


kJmarTerm gives you everything you 
need to connect your PCs to UNIX, 

VMS or Data General hosts. You just 
'SmarTerm and go.' 

It's a Tca.l\y radicai idea, like selling 
a car with wheels. So radical, in 
faa, SmarTerm is the only 
software that giv^ you the 
complete connectivity, high 
i ’ performance, and ease of use 
you need, ail in one. 

SmarTerm products all consist 

of the most precise terminal emulation available, plus free SmarTerm 
TCP/IP and LAT stacks and NDIS and ODI support. fYou wouldn't expect 
to py extra for the wheels on your car, would you?) 

On top of this, SmarTerm's pioneering corporate support tools and utilities 
make the software cost effective and quick to run by automating common tasks. 
You can use your mouse in host applications, record scripts, use drag-and-drop 
FTP, and more - so much more than any other 
connectivity package. 

Find out how to 'SmarTerm and go' with the complete host connectivity 
software. Call Persoft now at 1-SOO-EMULATE {1-S00-368-52S3). 


All SmaxTerm* for Windows 
products include: 

• SmarTerm TCP/IP as a Windows Sockets DLL 

• Individual or centralized TCP/IP managemenr 

• Drag-and-drop FTP 

• Pop-up keyboards 

• User-definable button palettes 

• True Multiple Document Interface 
• Connections directory 
* Script recorder 

• Simplified keyboard remapping 

• SmartMouse™ programmable moose support 

* Customizable help system 

• On-screen toolbox 

SmarTerm products are also available for DOS, 


penmlr 

Ptraoir, Inc., 465 Sdmo? Drive, P.O. Box 44953, ik i fmj c^r\\ r ir Pereolt Europe, Lower Woodend Bams, Fawley, Henky-on-Thames, 

Madison, Wiscmwin 53744-4953 USA. CUNfNtC I IVl 1Y bULU I KJNb Oxfordshin^ RG9 6JF. England 

Td: {603} 273-6000 (608) 273-8227. jX)S • WjndoWS • Elhemet • TokeO Rfog Tel: 0491 633090 Fax: 0491 638010 

® l99^ PEBoft, Inr. All righcs raetwd. Ptfioft and SjnarTcnti arc ttgisAHed mJcmajk* atidi StiiJirtMfujse B i mJcmarlt Persoft, bw. AD ocber tnadnnEcfcs mcritkind ire properties of tlKir respective conipaniciH 
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O Datapro on CD-ROM 

Now you gain virtually instant 
access to Datapro's product and tech¬ 
nology services from your own PC, 
with Datapro on CD-ROM. 

Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica¬ 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 
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(EEPPACE WTTH THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 

PRESENTING THE FULL UNE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com¬ 
puting. Multimedia. ATM. Strategic plan¬ 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom¬ 
puter to sort through all the publications 
that end up on your desk. Sure, consul¬ 
tants can help, as long as you're willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of internetworks. 

Today, with its staff of over 400 spe¬ 
cialists and more than 100 expert ana¬ 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 

An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 

Whether you want a quick overview 
or are looking to build a complete library 
of research materials. Datapro's compre¬ 
hensive information technology services 
can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That's why IT professionals use Data¬ 
pro to stay up to date. Sales and market¬ 
ing professionals count on us to help* 
them track trends. And vendors turn to 
Datapro to size up the competition. 

Datapro's line of comprehensive 
information services can meet all 
your needs. 

With Datapro's complete line of infor¬ 
mation services, you're always in the 
know no matter what your concerns. 

Product and Technology Services 

^ First Looks. Keep tabs on major 
developments in information technology 

4> Available on CD-ROM. 


until a complete report is available. 

9 User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

9 Technolo^ Concepts. Stay ahead of 
the game when it comes to vendor strate¬ 
gies and other vital issues. 

9 Market Overviews. Discover the mar¬ 
ket's promising vendors and products. 

9 Comparison Columns. The effortless 
way to make side-by-side appraisals. 

9 Competitive Outlooks. Put products 
and underlying technology in perspective. 

9 Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

9 Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 

Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efiicient way to deliv¬ 
er your product message and verify prod¬ 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor¬ 
mation services and put a sharp focus on 
strategic business decisions. 

Custom Publishing. Package the latest 
product information in a convenient, sin¬ 
gle source tailored to keep sales person¬ 
nel one step ahead of the competition. 

Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 


information you need about a specific 
product, vendor, or technology. 

Surv^s. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax. or electronic mail. 

Educational Services 

On-Site Seminars. Custom-tailor a cur¬ 
riculum in any aspect of information tech¬ 
nology right where you do business. 

Computer-Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad¬ 
dress implementation issues that come 
up in later stages of a project. 

International Services 

9 Datapro International. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro¬ 
fessionals whose responsibilities extend 
beyond the U.S. 

Market Research Services 

Northern Business Information. A Data¬ 
pro subsidiary, Northern Business Infor¬ 
mation is the world's foremost strategic 
telecom research company. 

Send for a free demo disk today. 

DATAPRO 

Datapro USA, 600 Delran Parkway. Delran, New Jersey USA 
08075. Tel BOO-328-2776, Fax 609-764-2812 
Datapro International, McGraw-Hill House Shoppenhangers 
Road. Maidenhead, Berkshire. England SL6 2QL. 

Tel *44 (0) 628 773277. Fax *44 (OJ 628 773628 


Please send me more information on the following Datapro services: 


Product & Tech¬ 
nology Services 

□ Computer Systems 

□ Communications 

□ Free Demo Disk 


Business Services 

□ Datapro Online 

□ Reprints and 
Feature Reports 

□ Custom Publishing 


Consulting Services 

□ Help Desk 

□ Assist On Demand 

□ Surveys 

□ On-Call Consulting 


□ rm interested in learning more about Datapro on CD-ROM • 

Name.Title. 

Organization..Telephone. 

Address. 

City. 


Other Services 

□ Educational Services 

□ Datapro 
International 

□ Northern Business 
Information 


..Code.. 


.Country. 
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Roundup 


Scheduling Across the Enterprise 

Soptiisticat-tocl group sohoduling-uoroso plat-forms and aoross 

organizations^—has arrived on tho desktop 


BEN SMITH AND 
HOWARD EGLOWSTEIN 

P ulling together a meeting involving 
a large group of people, especially 
across different departments and 
geographic locations, can be extremely te¬ 
dious and frustrating. If you don't think 
so, then you probably have someone doing 
the job for you. Group-scheduling soft¬ 
ware relieves some of the tedium of cor¬ 
poratewide scheduling by accessing the 
combined calendars of all the people across 
an organization, A group scheduler can 
find a time when all meeting attendees are 
available, reserve a conference room and 
audiovisual equipment, notify all atten^ 
dees of the time and place of the meeting, 
and update individual calendars automat¬ 
ically. And all this is accomplished by a 
few simple mouse-clicks. 

Even though group schedulers look very 
much like personal calendar programs, 
shared access adds an order of complexi¬ 
ty CO the scheduling process. Group sched¬ 
ulers coordinate events that involve 
people and resources throughout the 
entire enterprise, so the communica¬ 
tions requirements of group schedulers 
are similar to those of enterprise-wide 
mail systems. Group schedulers must 
share meeting-request messages and 
information about each individuafs 
schedule without invading people's 
privacy. 

Enterprise-Wide Scheduling 

All the group schedulers we review 
here let you view your schedule by the 
day, week, and month. You can also 
maintain a personal to-do list, as well 
as send and receive messages. Most 
important, these packages let you ne¬ 
gotiate and coordinate meetings with 
your coworkers and clients, Tn addi¬ 
tion to tracking meeting attendees, 
these group schedulers reserve and 
track resources such as a meeting room 
and an overhead projector. 

We looked only at group schedulers 
that had Macintosh and Windows cli¬ 
ents available at the time of our evalu¬ 
ation* Some products, including Pow- 
erCore International's popular Network 


Scheduler, were preparing Macintosh cli¬ 
ents but were unable to ship us software in 
time for this review. We evaluated each 
of these packages for cross-platform and 
enterpri.se-wide support, ease of installation 
and use, feature set, and management 
functions. 

The group schedulers share some key 
features (see the text box “What to Look 
For in an Enterprise-Wide Group 
Scheduler" and the features table 
on page 220), but these features 
are enabled by different mecha¬ 
nisms. There are two basic 
group-scheduler architectures. 

One type keeps all calendar in¬ 
formation on the network server. 

Local systems access the calen¬ 
dar on the network, make addi¬ 
tions and changes, and then save 
the updated calendar back out to 
the server. With a true client/ 
server architecture, such as Cal¬ 
endar Manager's, the server co¬ 
ordinates scheduling queries to 


the shared database and minimizes net¬ 
work traffic. The second type, a distrib¬ 
uted group scheduler, uses E-mail to pass 
scheduling information among individual 
calendars. In some cases, a group scheduler 
will use E-mail messaging for sending 
meeting requests and updating user lists 
while also sharing user calendars across 
the network. 
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Of Lotus Organiier's two dieirt platfwins 
(Mac and WitidnwK}, the lVindow$ clieiit tahes 
better advantage of the address booh/ 
organEzer metaphor and drag-and-drop 
operation. The main udndow ao open 
notebook with sections for a calendar, to-do 
list, address booh, notepad, and planner* 


CaLAMdar^a strong suH Is the ease with which H 
lets yo« view and report the combined 
schedules of a group- CaLAMdar works well for 
one person managing the combined schedules 
of a department or workgronp- 
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Microsoft 5chedule4. h easy to learn and use, but ane 
GOfiSfderaliie differences In the user interface across platforms. 
The Moc and UOS client software Is less functional; for mstanco, 
a to-do list is included only on the Windows cheiil. 
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Lotus Organizer 

You can install Lotus Organizer either as 
a stand-alone personal scheduler or on a 
network as a group-scheduling package. 
In a stand-alone configuration, your sched¬ 
ule is maintained on your local hard drive. 
The group-scheduling installation puts a 
schedule for each registered user into a di¬ 
rectory on a shared server. When you ac¬ 
cess your calendar across the network, you 
have to schlep the data across the network. 
Lotus Organizer is not a client/server ap¬ 
plication, but rather relies on this shared 
file access for communication between 
users. 

Well, sort of When you invite some¬ 
one to a meeting, your copy of Organizer 



accesses the invitee’s calendar to see if he 
or she is available. Tf so, it takes the meet¬ 
ing information and sends it via cc:Mail 
to the invitee (cc:Mail is required to in¬ 
stall Organizer as a group scheduler). It's 
a curious blend of an E-mail-enabled ap¬ 
plication and shared file access. 

Why cc:Mail? In Organizer, cc:Mail is 
the transport layer that takes care of noti¬ 
fying users across large networks (or mul¬ 
tiple networks). While you can’t precheck 
the schedule for people on another file 
server, you can include them in your meet¬ 
ings and get notification from them of any 
meetings you’ve been invited to. 

To facilitate the propagation of multiple 
messages (when scheduling a large meet¬ 
ing), Organizer uses an agent to 
handle the message traffic. Per¬ 
haps the easiest way to explain 
the agent is through an example. 

Say you want to schedule a 
meeting with John (who also has 
a cc:Mail mailbox and schedule 
on your server) and Marsha 
(whose mailbox and schedule re¬ 
side on another server in anoth¬ 
er office). When you bring up 
your schedule and create a new 
meeting, both John and Marsha 
appear in your directory. Marsha 
is flagged as a remote cc:Maii 
user. Your schedule shows no 


•eting Maker XP n<rt have s«rver-to-5erv«r 
ntnunications or interfaces to external mail systems, as 
LANdar ami other packages do. It's more appropHate 
departments or medium-size companies than for WAIN- 
sed enterprise scheduling. Bui of all the schedulers we 
iked at, Meeting Maker is by far the easiest program to 
Ifn and use. 



A group of WordPerfect Office servers can share - 
directories so that changes to the user infdmiaUan on 
one server can be automatf cally dl^rlbirted to other 
servers across the enterprise. Server gateways can hook 
Into other mail Formats, IctUng you send meeting 
notfficatloasvki fax, MIfS, X,400, and SMTP lintemet). 


leudar Manager's client software displays your calendar by day, week, 
mth, year, or Qukh View, a format with multiple calendars side by side, 
rfraps Calendar Manager's strongest attribute is its performance: Even a 
\N environment won't slow it down s^lfjcantty. 


conflict with John’s, and it is unable to 
check Marsha’s, so you schedule the meet¬ 
ing. Organizer marks your schedule and 
then generates messages for John and 
Marsha. 

The Organizer agent runs on a dedicat¬ 
ed PC or as a scheduled task on a cc:Mail 
rooter and picks up the messages. It then 
generates a local message to John and a 
remote message to Marsha. The cc:Mail 
router picks up Marsha’s message and 
sends it out to Marsha’s network. 

John reads his mail and finds out that 
you’ve called a meeting. He launches the 
file enclosure, which brings up Organizer 
and asks him to accept or decline the meet¬ 
ing. When he accepts your meeting, a mes¬ 
sage shoots back through the agent and 
alerts you. Marsha’s message is handled 
similarly, except that it has to go through 
agents and routers on both servers. De¬ 
pending on how the agents and routers are 
set up, it could take minutes or hours for a 
message to make it all the way through 
the notification process. 

Of the two client platforms, the Win¬ 
dows client takes better advantage of the 
address book/organizer metaphor and drag- 
and-drop operation. The main window 
shows an open notebook with sections for 
a calendar, a lo-do list, an address book, a 
notepad, and a planner. 

If you haven’t seen Organizer in any 
previous venvion, you’re missing 
out on one of its best features— 
links. When planning a meeting, 
you can link the meeting to the 
addiess-book entries for any non¬ 
company folks who will be in at¬ 
tendance and further link the 
meeting to a notepad entry that 
has a meeting outline. The links 
feature is extremely convenient 
and makes Organizer worth look¬ 
ing at as a PIM (personal infor¬ 
mation manager). 

Thanks to a connectivity solu¬ 
tion from IntelliLink (I Tam 
Blvd., Nashua, NH 03062, (603) 
888-0666), Organizer can share 
its data with a host of popular 
PDAs (personal digital assis¬ 
tants). IntelliLink also works with 
Schedule+ and CaLANdar. 

Enterprises mnning a mail sys¬ 
tem other than cciMail wouldn’t 
want to insmil cciMaiJ just to en¬ 
able Organizer for group sched¬ 
uling. But if you’re already us¬ 
ing cc:Mail, Organizer has an 
excellent user interface and an 
impressive feature set. 

continued 
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Macintosh® and Windows support on the 
same network or via modem without costly 
file servers 

Easily accommodate upwards of 20 
simultaneous modem connections and more 
chan a hundred network sessions per server 
^ Connectivity via network or modem to other 
FirstClass servers or other mail systems 
° Remote or local administration with 
the same client all others use 
^ Mess^^ with multiple fonts, styles ^ _ . 

and ct^rs & unlimited attachments ;,: 

Q Simultaneous muipple file transfers l _ 

Background searching j 

ti Gateways to the Internet with full 
Usenet newsgroup replication 
Fax gateway for individual or 
broadcast faxing and more! 

DEALER & COMSULTANT 
INQUIRJES WELCOME! 


ffH SoftArc Inc. 

Li J_L Gfobai-Area Communications 
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Microsoft Sehedul€-h 

Schedule+ requires Microsoft Mail (or 
Hewlett-Packard OpenMail). If you have 
already installed Microsoft Mail in your 
enleiprise, it's a snap to add this package 
to your servers, but Schedule+ does not 
come bundled with the E-mail system* 
Schedule-!- shares a number of services 
with Microsoft Mail; address books and 
the underlying name service; authoriza¬ 
tion services (including a single sign-in 
interface); a message-store database; and 
message sending, receiving, and retrieval. 
These services are available through API 
calls to common DLLs. Programmers can 
develop customized applications by access¬ 
ing Schedule-H calendars. Not only do these 
shared services make Schedule-i- easier to 
use for those familiar with Mail, but shared 
functions also reduce storage requirements 
and ease administration chores* 

Schedule+ exchanges meeting requests 
among its clients* When you receive a re¬ 
quest, you can accept or decline the invi¬ 
tation, After accepting a meeting request, 
you then update your personal calendar 
manually; Schcdule-F does not automati¬ 
cally log the meeting into your calendar. 
Microsoft claims that manual updates give 
users more control over their personal cal¬ 
endars, but it would be more flexible if 
you were at least given the option to enable 
automatic calendar updates* 

Schedule+ supports a wide range of per¬ 
missions. You can grant other users the 
right to view or even modify your calendar. 
You can refuse access to your calendar 
and only allow meeting requests to be sent 
to you. Or, if a coworker attempts to set up 
a meeting time, you can issue tfee/busy 
packets to let him or her know if you are 
available at the scheduled time* 

You can also give other users permis¬ 
sion to read your calendar, create new ap¬ 
pointments, or modify existing appoint¬ 
ments. The assistani privilege lets you 
establish proxies. For instance, eveiyone in 
a department might grant assistant rights to 
a central coordinator. The coordinator 
could then open up multiple users' calen¬ 
dars in separate windows, add and modify 
schedules, and issue meeting requests 
around the department. 

Schedule+ can pass meeting requests 
or free/busy packets across multiple Mail 
post offices, providing a WAN (wide-area 
network) solution for enterprise schedul¬ 
ing. You can reach over the WAN and find 
out whether any corporate coworker or 
client is available for a scheduled time* 
You can also establish a direct connection 
between post offices so that you can df 


rectly access other users’ schedules across 
the enterprise. 

This same structure effectively supports 
remote users, loo* You can dial in and sim¬ 
ply receive any meeting requests issued 
to you, or you can log in to the network 
and reconcile the schedule you’ve been 
keeping on the road with any addition.s or 
updates made to your home schedule. 

This architecture works well on a single 
platform. Windows ciient.s can share the 
calendars of other Windows clients and 
pass frec/busy packets around, and Mac 
clients can do the same. The problem 
comes when you try to mix the two envi- 
ronmenls. Schedule-F supports only the 
passing of simple meeting requests across 
platforms. You can't share calendars across 
platforms, so your departmental coordi¬ 
nator would not be able to access the cal- 



Wtiat to Look For in an 
Enterprise-Wido Group Scheduler 


DiaUin users. This feature lets you dial into 
the group scheduler to update and receive 
calendar data. 


E-mafl suppCKt. If you already have E-mail in 
place, look for a group schedufer that supports 
your flavor of mafl or go with a scheduler with 
built in messaging. You probabiy don’t want to 
install a second full-fledged mall system to 
enable group scheduling. 


Ffml fre^ tiiris. Automatically finds a time 
when all attendees and resources are 
available for a meeting. 

Wide-ar^a conuuctions. Allows multiple 
calendar databases to share scheduling 
information across servers. You'll need this 
oapability to enable enterprise-wide scheduling 
across a WAN |wide-area network). 


Notify nonusors. Sends mall to notify 
meeting attendees who are not licensed to use 
the scheduling application. Some schedules 
can even notify non users via fax. 


Off-linu users* Allows you to schedule 
appointments even when you are not attached 
to a network. Synchronization capabilities 
ensure that all your appointments are 
reconciled to a single calendar when you log 
back on to the network. 

Platform support. Make sure the group 
scheduler operates on all the platforms used 
In your organization. In a large mixed 
environment, a consistent interface across 
platforms can make user training and support 
much easier. 


Proxy, Grants another person access to your 
calendar, You need this capability If you have a 
central coordinator or an assistant who tracks 
your appointments. 































































endars of both Windows and Mac users 
from a single workstation. In fact, you 
can't even pass free/busy packets across 
platforms, so Mac clients can't search Win¬ 
dows clients for open meeting times, and 
vice versa. 

Schedu)e+ is easy to learn and use, but 
there are considerable differences in the 
user interface across platforms. The Mac 
client software appears to be several revi¬ 
sions behind the Windows version, and it 
lacks some of the functionality, as does 
the MS-DOS version. (The DOS client is 
supplied by PowerCore International.) For 
instance, a to-do list is included only on 
the Windows client. 

The .scheduler itself lacks some niceties. 
Scheduled meetings must begin and end 
on 15-minute intervals (i.e., 1:00, 1:15, 
1:30, and so on), and the allocation bar 
does not inform you of the meeting sched¬ 
uled unless you double-click on it. For in¬ 
stallations already using Mail, Schedule+ 
is a simple upgrade and offers an enter- 
prise-wide solution—if you can accept the 
cross-platform limitations. 

Microsystems Software CaLANdar 

Rich with features, the CaLANdar Enter¬ 
prise Scheduling system is designed for 
the eclectic user of electronic communi¬ 
cations. Besides the standard tools for 
group scheduling, CaLANdar maintains a 
fairly extensive database file (Calodex) 
on each person that has a CaLANdar ac¬ 
count and an automatic phone dialer, (It 
is not clear how to set up the dialer, hoW’ 
ever.) There is a network chat utility for 
communicating with another user, as well 
as a handy In/Oiit status indicator. CaLAN¬ 
dar can import and export to other file 
types and communicate with the appoint¬ 
ment manager on the Sharp Wizard. 

CaLANdar's strongest suit is the ease 
with which it lets you view and repon the 
combined schedules of a group. CaLAN¬ 
dar works well for a person who must 
manage the combined schedules of a de¬ 
partment or workgroup. A single person 
can (with permission) access other peo¬ 
ple’s schedules, one at a time. Unfortu¬ 
nately, the group detail report can only be 
printed; it is not one of the screen displays. 

Installing CaLANdar is somewhat dif¬ 
ficult; however, the program will support 
a complex organization. It can communi¬ 
cate with other CaLANdar servers via an 
external E-mail system. The E-mail gate¬ 
ways include cc:Mail, Microsoft Mail, 
Vines Intelligent Messaging, Da Vinci 
eMail, BeyondMail, WordPerfect Office, 
and any MHS-based E-mail system. 

continued 


"SHOULD I SUBMIT?" 



/IS'/f ANGOSS 


The World's First 
Computer Advice Column 


Dear Angus, 

l^m a little Notebook 
with a big problem. My 
Master has, you know, 
needs and desires. He 
gets a weird look on his 
face when he says "RAM"' 
and he wants me to try 
all sorts of strange 
software, I'm pretty in¬ 
experienced so I don't 
think I come up to his 
expectations. Should I 
submit? 

Not Sure I'm Ready, 

Dear Not Sure: 

Don't put out anything youVe 
uncomfortable with; youVe too 
important to be loaded with 
just any run-of-the-mill pro- 
grams« Remember^ it's not 
what drives the diskettes, it's 
what the diskettes drive! So 
keep reading my column; 
during 1994, I'm going to 
announce a host of exciting new 
ANGOSS Software products 
and upgrades that will really 
turn you on. Before long, you'll 
be going all the way and loving 
it. And your Master will 
respect you in the morning! 

Dear Angus, 

What the "bleep's'' going 
on? My mouse cursor is 
out of control 1 What the 
"bleep" should I do? 

Miffed, 

Dear Miffed: 

Write to Miss Manners, I swear 
I don't know what to do when a 
mouse curses.., some of them 
were brought up on the wrong 
side of the tracks. My advice: 


if all else fails, send your mouse 
to Seattle! 

Am^ 

Dear Angus, 

I'm an Informix database 
in a large corporation. 
I've fallen in love with 
a beautiful Oracle data¬ 
base, Since I'm aging 
rapidly, I dream of 
uniting with her and 
starting a family soon. 
Can you help? 

Lovestruck, 

Dear Lovestruck: 

I don't usually play the 
middleman, but I can help 
accelerate your union. Up until 
now, a real marriage between 
Oracle and Informix would not 
have been possible. However, 
with ANGOSS MVP - the dra¬ 
matic cross-database, cross- 
platform, client/server middle¬ 
ware and development tools 
product line that actually 
increases performance and 
productivity - you can become 
completely interoperable! 
ANGOSS MVP "middleware" 
links relational databases and ap¬ 
plications together, creating hap¬ 
py unions where the databases 
are: 

4 Oracle Ainiomk /Sybase 
Ingres / Rdb 4DB2/bOOO 
/Allbase ADA BAS & SQL-DB 

/ ODBC-compliant DBMS 
/Turboimage 

Prompt your Human to put 
ANGOSS MVP on your team 
today. Since your performance 
is likely to increase up to 10 
times, it will be the greatest 
love story ever told. 


Got a crapuler perplexed willi a processinp problem? CDOimanil biip or her to write "ASK ANGUS", 
c/i ANGDSS Silloaie iDleioiliiiil [iiilii. 411 Kiig Streit Wtsi. Suite 211. Iiriito. tiaiili. USV IJ!i. 

Fiiiiisgm 

ANGOSS S lltW I f ( Aviilalil! on DDS/LAN ond mimariius IINIX platlormo. 

Circle 161 on Inquiry Card. 
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The Macintosh and Windows user in¬ 
terfaces are very similar. CaLANdar has a 
unique time-bar display for navigating 
your daily schedule, and a clever link be¬ 
tween the windows of different displays. 
There is even a fair amount of consistency 
in the MS-DOS interface, despite its heav¬ 
ily layered, multilevel menu approach. 
(Unfortunately, the MS-DOS version re¬ 
quires a huge amount of memory and will 
not load if you have a rich set of TSR pro¬ 
grams and device drivers on your system.) 
Each user interface has context-sensitive 
help. 

CaLANdar requires a PC-network serv¬ 
er. Mac clients must mount the server 
through the Chooser. This makes for slow 
database access on the Macs. 

On Technology Meeting Maker XP 

Meeting Maker XP was the easiest pro¬ 
gram to install. The server can reside on ei¬ 
ther a Mac or a PC, but Meeting Maker 
does not have server-to-server communi¬ 
cations or interfaces to external mail sys¬ 
tems, as do CaLANdar and others. This 
system is more appropriate for departments 
or medium-size companies than for WAN- 
based enterprise scheduling. 

Meeting Maker can import and export 
user lists through intermediate text files. 
This can make installing new servers eas¬ 
ier. The message database is proprietary. It 
was fast and easy to maintain, even when 
we used a Mac SE as the server. 

The Mac server talked to PCs through 
an IPX network slack for the Mac, which 


comes with the product. Only the server 
required the IPX stack, so that it could talk 
with the client PCs. The other Macs were 
already using AppleTalk, so no additional 
protocols were needed on the Macintosh 
side. 

Meeting Maker lets you open a sepa¬ 
rate window (or iconized window) for any 
number of coworker schedules, as long as 
those people have given you permission 
to be a proxy for setting up meetings. As 
you attempt to include people in a meeting, 
you are warned of possible conflicts. You 
can also call a graph of the group schedule, 
which shows when other invited partici¬ 
pants have scheduled activities. These tools 
would help a central coordinator devise 
departmental schedules. Unfortunately, 
the graph does not give you more than a 
day’s view, so it’s only good for picking a 
time within a day, not for determining the 
best day to hold the meeting. 

Meeting Maker has the easiest find-free- 
time facility of any of the group sched¬ 
ulers. Click on a single button, and Meet¬ 
ing Maker suggests the first time and day 
that the invited members can get together 
without a conflict. Subsequent clicks gen¬ 
erate other suggestions. The other group 
schedulers do this as well, but none as in¬ 
tuitively as Meeting Maker. 

Meeting Maker retains the native look 
and feel of the Mac and Windows plat¬ 
forms. You can work off-line, so you don’t 
have to maintain an active network con¬ 
nection to use your calendar. 

Meeting Maker lacks the complexities 


necessary for distributed group schedul¬ 
ing, but of all the schedulers we reviewed, 
Meeting Maker is by far the easiest to learn 
and use. 

Russell Information Sciences 
Calendar Manager 

Of the reviewed products. Calendar Man¬ 
ager is the only one that strictly imple¬ 
ments the client/server model in the man¬ 
ner most people would expect. The server 
in Calendar Manager runs as a background 
task on a network file server. Depending 
on your environment, the server could be 
a NetWare 3.x server or a DEC VAX run¬ 
ning VMS and DECnet. For mixed envi¬ 
ronments, all the server options can also 
communicate via TCP/IP protocols. Al¬ 
though Meeting Maker’s use of a dedicat¬ 
ed workstation as a server would also clas¬ 
sify it as a client/server environment, that 
solution ties up a workstation. Calendar 
Manager uses leftover processing power 
on your file servers to manage the sched¬ 
uling database. 

The wide variety of servers supported by 
Calendar Manager suggests an equally rich 
selection of clients; we tested only the 
Windows and Mac client software, but 
Calendar Manager clients also run over 
DOS and Teamlinks/Pathworks for VMS. 
Older computer installations that still have 
ASCII terminals attached to a minicom¬ 
puter can use the terminal client software 
($2200 to $30,(X)0 for an unlimited license, 
depending on system CPU configuration). 
Our test server was a VAXstation running 




LOTUS 

ORGANIZER 

MICROSOFT 

SCHEDULE-i- 

MICROSYSTEMS SOFTWARE 

CAUINDAR 

ONHCHNOLOGY 

MEETWG MAKER XP 

RUSSOL INFORMATION SCIENCES 

CALENDAR MANAGER 

WORDPERFECT 

OFFICE 

Price per seat ’ 

10 seats 

$116 

$79 

$59.50 single platform. 
$69.50 DOS. Wm. and Mac 

$79 

$178 per client' 

* $995 for first senrer 

$90 per client 
+ $2^ per server 

1000 seats 

$33 

$49 

$30 single platform; 

$40 DOS. Win. and Mac 

$67 

$58 

$70 

Architecture 

Distributed 

database 

Distributed 

database 

Shared 

database 

Distributed 

database 

Shared 

database 

Shared 

database 

E-mail interface 

cciMaii 

required 

Microsoft Mall or 
Hewlett-Packard 
OpenMaii required 

Many 

(none required) 

None 

required 

None 

required 

Included 

(primary 

function) 

Find free time 

• 

• 

• 

• 

• 

• 

DOS client 

In July 

• 

• 

• 

• 

• 

Wide-area connections 

• 

• 

• 

O 

• 

• 

Notify nonusers 

• 

• 

• 

o 

• 

Mail, fax, printer 

Proxy 

• 

• 

• 

• 

• 

• 

Dial-in users 

O 

• 

• 

o 

O 

• 

Otf-Bne users 

• 

• 

• 

• 

• 

• 

Synchronization 

o 

• 

• 

• 

o 

• 

ImporVexport calendar database 

• 

• 

• 

• 

o 

• 

Import/expoft user list 

• 

• 

• 

• 

• 

• 

Import/export formats 

ASCII, InteiliLink 
option for HP 95LX, 

HP 100U, OmnlBook 
300, Cask) B.O.S.S.. 
Tandy Z-550 Zoomer, 
Sharp Wizard 

ASCII, InteiiiUnk 
option for HP 95LX, 

HP lOOLX, OmniBook 
300, CasioB.O.S.S.. 
Tandy Z-550 Zoomer, 
Sharp Wizard 

ASCII, InteiiiUnk 
option for HP 95LX. 

HP 100LX, OmniBook 

300, Casio B.O.S.S., 

Tandy Z-550 Zoomer, 

Sharp Wizard 

ASCII, Casiolink. 
HP-100U. HP95LX. 
Newton, Sharp 

Wizard 

ASCII 

ASCII 


' Pncd per seat for 10-user bundles and lOOO-user bundles. Other volume discounts are available. Prices for large volumes are usually negotiable. 
* Smallest available quantity is 20 seats. • = yes; o = no. 


220 BVXE JUNE 1994 













Aiedm Lung 


wodc in leseaicfa and edocatka mote 


AMERICAN 

LUNG 

AS$OCIATldN 

l-800-LUIIG-U$A 



Reviews 


Roundup 


VMS and using DECnet to communicate 
with our Macintosh and PC/Windows 
clients. 

Calendar Manager’s interface is remark¬ 
ably similar across the Mac and Windows 
clients. In a large mixed environment, a 
consistent interface can make user training 
and support much easier. 

Calendar Manager’s client software dis¬ 
plays your calendar by day, week, month, 
year, or Quick View, a formal with multi¬ 
ple calendars side by side. In most orga¬ 
nizations, bu.sy executives will want to 
have an assistant check or update their 
calendar in their absence. For example, 
the VP of R&D in your company might 
choose to give her secretary full access to 
her schedule but keep her secretary from 
seeing the detailed agenda for some of the 
meetings. The office manager may need 
to be able to check the schedule without 
making changes. Calendar Manager’s ac¬ 
cess modes make configuring these proxy 
levels a breeze. When you access some¬ 
one’s schedule as a proxy, the window is 
clearly marked to avoid confusion. 

Resources (e.g., overhead projectors and 
conference rooms) are “invited” to a meet¬ 
ing in approximately the same way as 
users. One incredibly useful addition is 
the wild-card support in resource names. If 
your company has several conference 
rooms on each floor, you might designate 
them as #C0NF_1A and #C0NF_1B on the 
first floor and #C0NF_2A, //C0NF_2B, and 
y/C0NF_2C on the second floor. When you 
schedule a meeting, you can designate 
//C0NF_2B if you want that specific room, 
#C0NF_2* if you'll take any room 
on the second floor, and y/C0NF_* 
if you’ll lake any room on either 
floor. Using the star convention 
is pretty universal across Calen¬ 
dar Manager’s client base and 
is an effective way to deal with 
groups of similar re.sources. 

Perhaps Calendar Manager’s 
strongest attribute is its perfor¬ 
mance. Since you have a client/ 
server environment, your in¬ 
stance of Calendar Manager will 
send its request rapidly to the 
server using a peer-to-peer pro¬ 
tocol (IPX, DECnet, or TCP/IP). 

The server maintains the calen¬ 
dars for all users registered on 
that node, performs the schedul¬ 
ing functions on local disk stor¬ 
age, and reports back instantly. 

Even a WAN environment won’t 
slow it down significantly; DEC 
uses Calendar Manager across 


its WAN to coordinate meetings with folks 
across multiple continents. Using high¬ 
speed T1 and similar links, the Calendar 
Manager servers can speak with each oth¬ 
er and come back with schedule confir¬ 
mations within seconds. 

WordPerfect Office 

WordPerfect Office’s group-scheduling 
capability can easily be lost in the prod¬ 
uct’s other facilities. It is, after all, pri¬ 
marily an E-mail system. But it does do 
cross-platform scheduling along with its 
cross-platform E-mail, and it supports Mac, 
Windows, and MS-DOS clients. Word¬ 
Perfect Office can import the full naming 
conventions of the NetWare name bindery. 

The WordPerfect Office server software 
(i.e., post office) must reside on a PC-LAN 
server, and so, as with CaLANdar, its data¬ 
base must be mounted on Macs through 
the AppleShare Chooser. Not only is the 
performance with this extra networking 
load slow on the Mac, it is also slow on a 
5()-MHz 486 running Windows with 8 MB 
of RAM. It requires a huge amount of disk 
space on the server—nearly 50 MB. 

WordPerfect Office is entirely E-mail- 
based: Every communication within Word¬ 
Perfect Office is a mail mes.sage that is 
sent from one user to another or to a group 
of u.sers. For instance, when you want to 
schedule a meeting with a coworker, you 
send an E-mail message to the coworker, 
who then responds with an E-mail mes¬ 
sage back to you. 

WordPerfect Office provides a form to 
search for available meeting times. After 
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Microsystems Software, Inc. 
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filling out the form, you are presented with 
a chart of the scheduled times for the pro- 
po.sed attendees. You can also designate 
a proxy to maintain your schedule. 

Unfortunately, the user interface is far 
from intuitive unless you Just want to use 
the scheduler as a simple adjunct to Word¬ 
Perfect Office E-mail. And, as with Sched- 
ule-F, the schedule and event granularity 
is limited to 15-minute intervals. 

The WordPerfect Office scheduler has 
an impressive collection of formats in 
which to view your schedules. A group of 
WordPerfect Office servers can share di¬ 
rectories, so changes to the user informa¬ 
tion on one .server can be automatically 
distributed to other servers across the en¬ 
terprise. Server gateways can hook into 
other mail formats, letting you send meet¬ 
ing notifications via fax, MHS, X.400, and 
SMTP (Internet). It is an attractive option 
if you are establishing an enterprise-wide 
E-mail solution and consider group sched¬ 
uling a secondary concern. But dedicated 
group schedulers are less complex to set up 
and use. 

A Schedule to Keep 

Microsoft Scheduler, WordPerfect Office, 
and Lotus Organizer each run on the ven¬ 
dor’s own established E-mail system. If 
you already have the underlying E-mail 
transport installed across the enterprise, 
the associated schedulers are an appropri¬ 
ate choice. Lotus Organizer has one of 
the best interfaces around, and Schedule-F 
includes strong support for WAN connec¬ 
tions and dial-in users. Both products lack 
cross-platform consistency. 

For large enterprises with 
WAN connections. Calendar 
Manager delivers the most effec¬ 
tive solution. Us client/server 
architecture provides robust per¬ 
formance and seamless cross¬ 
platform support over LANs and 
WANs. 

For smaller workgroups with 
Windows and Mac clients. Meet¬ 
ing Maker XP is by far the easiest 
package to install, learn, and u.se. 
it’s an excellent choice for any 
workgroup that does not include 
WANs. ■ 


Ben Smith and Howard Eglowstein are 
testing editors for the BYTE iMb. You 
can contact Ben on the Internet at 
hen@bytepb.byte.com or on BIX as 
"bensmith. ” You can reach Howard on 
the Internet or BIX at heglowstein@ 
hix.com. 
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AT THE POIHT OF SALE , . . 

No matter how good an operating system may look on paper, 
it's got to deliver the goods at mo time. When you're hit with 
millions of credit-card transactions a daVr or busy retail checkouts 
that just can't quit, you need an OS you can count on. Witli QNX^ 
you get responsive, reliable performance. Industry-standard tools. 
And the flexibility to run on everything from handheld devices 
(with full GUI support) to enterprise-mde networks. 



On the Information Highway . . . 

News travels quickly. So does entertainment, online education, 
or any other kind of information you need to move. With our 
builtdn fault-tolerant networking, robust filesystem, and high- 
performance X Window System (155,000 Xsiones), no wonder 
developers depend on QNX for call routing, text-to-speech, 
video-on-demand, and other computer telephony applications. 


ON THE Factory Floor , , . 

Automation applications would grind to a halt without the 
tried-and-ime functions of a real realtime OS, Like priority- 
driven preemptive scheduling. And executive-class context 
switching (QNX clocks in at 5 psec on a 66MHz 80486). From 
automotive plants to nuclear power facilities, QNX has been 
keeping thousands of mission-critical applications up and 
mnning around the clock for years. 



In Hospitals and Labs . . . 

Healthcare workers don't have time to wait for vital data. 
Which is why QNX is at the heart of a wide variety of 
performance-critical applications. From automated patient 
charting to medicaJ imaging, QNX gives developers the 
competitive edge to build cost-effective products on standard 
platforms that can outperform costly high-end systems. 
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Plug-and-Go File Server 

A dodicated NF3 server with eppllence-lilce eese ot use, the FAServer 
provides aFfordebie performance and data reiiabiiity 



BRUCE DAWSON 

T rue to its name. Network Appli¬ 
ance Corp. (NAC) makes a file 
server that you basically just plug 
in and use. Attach a few cables, answer a 
few installation prompts, and the FAServ¬ 
er 400 is up and running, providing up to 
27.3 GB of fast, reliable Level 4 RAID 
storage. 

The FAServer is a dedicated file server 
for LANs with clients supporting NFS 
(Network File System) protocol—typi¬ 
cally Unix sites running TCP/IP as an 
Ethernet protocol. However, the FAServ¬ 
er isn’t just for Unix environments; many 
multiprotocol networks support TCPAP, 
often with NFS support for clients other 
than Unix machines. 

As an NFS server appliance, NAC’s 
FAServer can specialize in file serving and 
provide better performance, reliability, and 
economy than the general-purpose Unix 
workstations typically used as NFS servers. 
With its proprietary file system, tuned to 
function with both the NFS protocol and 
RAID 4, the FAServer provides both ex¬ 
ceptional performance and such niceties 
as automatic on-disk incremental back¬ 
ups, hot swapping, and incremental ca¬ 
pacity growth. Using a dedicated file serv¬ 
er also simplifies administrative tasks, such 
as backups and account administration, 
and relieves workstations of the burden of 
serving files. 

Starting at $16,995 for a unit with two 
mirrored 1-GB hard drives and 16 MB of 
RAM, the FAServer 4(X) is actually part 
of a small product line. At the upper end is 
the rack-mounted FAServer 14()0, which 
supports redundant power supplies and 
goes for $20,995 with two 1-GB drives. 

What’s NFS? 

NFS is a network-file-server protocol de¬ 
veloped by Sun Microsystems. It layers 
on top of IP, which runs over a wide vari¬ 
ety of media (most typically Ethernet, but 
serial lines, FDDI [Fiber Distributed Data 
Interface], and wireless LANs are not un¬ 
common). 

NFS is a stateless file-sharing protocol, 
which means that the file server can re¬ 
boot and its chents won’t notice, except 


for the delay during 
the reboot. Hence, it 
is an ideal protocol to 
run over large net¬ 
works that have long 
latency delays or that 
cover a wide geo¬ 
graphical area, such 
as the Internet. 

While NFS is a 
de facto standard in 
the Unix world and 
many Unix systems 
support it, NFS has 
not caught on in the 
PC marketplace. One 
reason for this is that 
it requires additional 
protocols to manage 
the technical details 
of such server appli¬ 
cation necessities as 
file and record lock¬ 
ing and file system 
mounting and un¬ 
mounting. These ca¬ 
pabilities were de¬ 
signed to run as processes separate from 
NFS, and that’s something DOS doesn’t 
handle as gracefully as Unix does. 

However, a number of companies have 
warmed to the capabilities of Unix, espe¬ 
cially for large applications, and have in¬ 
vested in Unix systems. Companies that 
want to share data among all their com¬ 
puters—which often include PCs, Macin¬ 
toshes, and Unix and other systems—can 
choose from a good selection of TCP/IP 
software that often includes NFS support 
as an option. 

Not Unbe 

If you have the idea that the FAServer 
runs Unix and that you can therefore do 
things like add additional commands, get 
ready for a surprise. It’s not Unix, or even 
close to it. The FASware operating sys¬ 
tem is an embedded system with precious 
few Unix-like commands—only the bare 
necessities for administering the system. 
If it used Unix or a Unix derivative, the 
FAServer wouldn’t be able to provide the 
performance that it does because of over¬ 
head. 


Not only does the operating system lack 
many Unix commands (those it does have 
are similar to their Unix counterparts), the 
file system is radically different. NAC 
named it Write Anywhere File Layout 
(WAFL for short), because any part of the 
file system, including the file management 
information, can be written anywhere on a 
disk. Partly as a result, the FAServer gets 
around the performance bottleneck that 
RAID-4 designs typically create because 
they must update a dedicated parity drive 
with every write operation. 

RAID offers the advantages of data pro¬ 
tection through redundancy (the parity 
drive), a large data space through ganged 
drives, and high performance through par¬ 
allel access to multiple drives (known as 
striping). The technology used to imple¬ 
ment the various RAID levels becomes 
more sophisticated as the level number in¬ 
creases. 

RAID 5 is currently the most sophisti¬ 
cated because it stores parity information 
on all the drives, making the parity up¬ 
dates less of a bottleneck. It also has the 
disadvantage of requiring that you add 
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The FAServer makes the most of its RAID-4 drive system by collecting and organizing write operations for periodic 
disk updates. MAC'S WAR adds to thb efficiency; all updated data blocks, as well as changes to directory and 
allocation information, are written In roughly the same stripe across the drive array. Files are located using arrays 
of pointers called hnodes. The root i-node^ the only block with a fixed location, describes the file system and points 
to the i-node file, which in turn points to file blocks, including the Mock map file that tracks disk allocation and the 
l~node map file that tracks free I-nodes. One or more layers of Indirect pointers are used for larger files (as shown). 
A snapshot is simply a copy of the root i-node taken at a particular time. Because old data and directory 
faiformation aren't overwritten immediately, a snapshot can recover old versions of files. 


disks in increments of whole arrays (in¬ 
stead of single disks). 

NAC chose to use RAID 4, which has 
most of the features of RAID 5 but lets 
you augment the array incrementally with 
single disks. (The FAServer operating sys¬ 
tem supports this.) In addition, NAC’s 
WAFL file system overcomes the perfor¬ 
mance disadvantage of a dedicated parity 
drive. 

With its WAFL system, the FAServer 
doesn't overwrite an existing file to up¬ 
date it; it writes the update to a new area 
and then changes internal pointers to the 
file. Such updates include any directory 
and block allocation data that changes, 
too. The FAServer holds incoming write 
data and NFS requests in its battery-backed 
2-MB cache (upgradable to 4 MB) so that 
it can organize all new writes and updates 
into an efficient, all-in-one write opera¬ 
tion that occurs in a narrow band across 
all drives, including parity updates. 

WAFL writing episodes occur every 10 
seconds or so and are managed so that a 
dirty server shutdown, such as from loss of 
power, won't corrupt any data—even that 
in the battery-backed cache RAM. 

Backup Reliability 

The WAFL file system has reliability ben¬ 
efits as well. Because old data isn’t over¬ 
written immediately, it still exists on the 
drives. And just as the FAServer main¬ 
tains the file data, it also maintains the 
pointers to that data, so all the data on the 


drive as it existed at a particular lime is 
recoverable. NAC calls this concept snap¬ 
shots. 

Essentially, a snapshot is a read-only 
version of the entire file system at a par¬ 
ticular point in time. The FAServer main¬ 
tains up to eight snapshots of the file sys¬ 
tem that users can access to recover files as 
long as two weeks after deletion. 

A frequent problem with making back¬ 
ups of a running system is that some data 
will change while a backup is under way. 
This problem i.sn’t specific to file servers, 
but is common to all multiprocessing sys¬ 
tems. Usually, you should first bring such 
a system to stand-alone mode so that there 
is no activity other than the backup. 

Because of the FAServer’s WAFL file 
system and snapshots, however, you don’t 
have to bring the server down for back¬ 
ups. When it comes time to back up the 
server, all you have to do is back up the 
snapshot files, and file system consistency 
will be preserved. This one feature could 
easily justify the procurement of a FAServ¬ 
er to organizations that want highly avail¬ 
able systems. 

Of course, this snapshot method is a bit 
more complex than the traditional file¬ 
writing method, so NAC has provided sev¬ 
eral commands to help in snapshot man¬ 
agement. The Administration Guide has 
also done a good job describing the basic 
principles behind the snapshot method. 
The snapshot management commands al¬ 
low the administrator to reserve space for 


snapshots, create and delete them, rename 
them, schedule them, and list them. Snap¬ 
shots are client accessible (as read-only 
subdirectories of the mount-point directo¬ 
ry), and the administrator can choose to 
disable snapshots entirely or schedule them 
as often or as seldom as desired. 

Room to Grow 

The FAServer 400 has a 50-MHz 486 
CPU, an Ethernet board (with thick and 
twisted-pair Ethernet connections), a small 
VGA monitor and graphics card, and a 
3'A-inch floppy drive for loading software. 
I tested the $ 16,995 base unit with 16 MB 
of RAM (expandable to 128 MB) and two 
1.08-GB Fujitsu hard drives. Since RAID- 
4 uses one disk for parity, that leaves 1.08 
GB of actual storage. 

It’s a rather large, wide black tower on 
casters, with room for up to seven hard 
drives. An additional chassis ($2995) can 
hold seven more. Drive capacity can be 
either 1.08 or 2.1 GB; maximum capacity 
is 27.3 GB, which appears as a single vol¬ 
ume. The unit has four fans, which in old¬ 
er units can be quite noisy. The FAServer 
I tested had older fans and produced a 
sound reminiscent of a space heater. I 
moved it to the computer room because 
of all the noise. 

For an appliance, the FAServer has a 
surprising number of expansion options. 
In its EISA expansion slots it can take up 
to four network adapters, including one or 
two FDDI adapters and up to two SCSI-2 
controllers. 

After I completed the review of the 400, 
NAC started replacing this model with its 
new 450 (for the same price). The 450 has 
a slightly larger case that can hold 14 
drives instead of seven. All else, including 
the electronics and software, remains the 
same as in the 400. 

Setup 

Setting up the FAServer was a snap. All I 
had to do was let it warm up (it arrived 
when the outside temperature was 10°F), 
plug it in, and cable it up. The only glitch 
was a VGA board that must have worked 
loose in shipping. Once I discovered how 
to get into the box and reseat the board, 
the system came up perfectly. 

During the installation process, I had to 
type in four essential pieces of informa¬ 
tion: the node name, its IP address and 
netmask, and the local time zone. I also 
entered an administration host name; if 
this is not specified, any node on the net¬ 
work will have root access. 

After 1 provided this information, the 
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WE'VE EXAGGERATED HOW MUCH 
CALCULATING POWER IS IN NEW MATHCAD PLUS 5.0. 

BUT ONLY SLIGHTLY. 






It gives you more advanced 
math capability than ever before. It 
lets you cackle harder problems and 
solve even tougher equations. In shon, 
it’s the most powerful, most advanced 
version of Mathcad‘ ever released. 

And that’s no exaggeration. More 
powerful than spreadsheets or calculators, 
easier than programming languages, new 
Mathcad PLUS 5,0 gives engineers, scientists 
and educators more tools to do calculations 
with greater speed and ease. 

You get more functionality for computing 
derivatives and integrals, differential equations, advanced 
vector and matrix operations, statistical functions, curve 
fitting, and fast Fourier and wavelet transforms. You can 
ch(.x>se from a wider range of symbolic capabilities, and 

graph in 2-D and 3^0 
polar, contour and para- 
metric plots. MathStift’s 
Electronic based 
on the most ptjpular ref- 
erence books, let you 

M£itlu:ad PLUS 5.0's I , 

cotnijint^ tex! ajd mstantiy cut and paste 

hundreds of formulas into your work And with Mathcad 

PLUS Function Packs you can add even more remarkable 
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calculating power in specific dis¬ 
ciplines like signal pn.x:essing, data 
analysis, statistics and graphics. 

Plus, like its Mathcad predeces- 
sots, it’s as easy and intuitive as using a 
scratchpad. Simply enter equations in 
real math notation anywhere on Mathcad 
PLUS 5*0’s on-screen worksheet. Add text 
and graphics. Change variables and instantly 
update your work. Mafocad PLUS 5,0 calculates 
answers quickly and accurately, then prints your 
results in impressive, presentation-quality dtxruments. 
So try^ Mathcad PLUS 5.0 today, and tomorrow 
you'll be ten times more productive. Well, maybe weVe 
exaggerating again. But only slightly. Mathcad PLUS 5.0 
is priced at just $299^,* To order, or to receive even more 
informatiun, call U800'967-5075 . Or mail or fax the 
coupon below (Fax: 716'873'0906). 


FREE MATHCAD PLUS 5,0 INFORMATION KIT 
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FAServer immediately came up on the net¬ 
work. I then went to the administration 
host and edited the FAServer's /etc 
/hosts file to add the other systems on 
the network. Note that the FAServer soft¬ 
ware doesn’t yet support any of the net¬ 
work name protocols (NTS or BIND), so it 
relies on several files in its /etc directory 
for network information. 

After adding some of the systems on 
the network to the / etc/hosts and /etc 
/exports fdcs and mounting the FAServ¬ 
er’s file system on the clients, I started 
copying fdes to and from the FAServer, 
It was surprising just how quickly the 
FAServer responded to some systems; it 
provides better response than a number of 
general-purpose computers with faster 
CPUs. And it was an even bigger surprise 
to see how slowly the FAServer appeared 
to respond to some slower systems that 1 
tested. 

Testing 

Used with a DECsiation 31(X) running Ul- 
irix 4.1, the FAServer ran like a breeze. 
Copying a 4,058,924-byie file from the 
DECstaiion 3100 to the FAServer took 
1 minute, 19 seconds, and copying the file 
in the other direction took 2J seconds. It 
took 27 seconds to create a 10-MB file on 
the FASeiwer from the DECstation 3100 
(no local disk I/O); this is in contrast to 
the 24 seconds it took to create the file on 
a local disk. 

The above numbers were gathered on 
a relatively quiet network (Te„ there was 
no network file activity). I had also flushed 
Ultrix’s I/O caches by 
doing a lot of other 
I/O before stLuting the 
tests. 

It was not unusual 
to sec ‘'NFS server 
XXX not responding, 
still trying" messages 
while copying a file 
from the DECstation 
3 HK) to the FAServer, 

I never saw the mes¬ 
sages when copying in 
the other direction. Technical support at 
NAC explained that the FAServer can turn 
packets around a lot faster than some 
clients can see them, which results in time¬ 
outs, 

A time-oui is the amount of time that 
elapses before the client tells the server 
that it Jiiissed a packet. If the time-out has 
been set to the default of 30 seconds, then 
the client effectively waits 30 seconds be¬ 
fore notifying the server that a packet is 


missing. Reducing the time-out to the 1- 
seeond minimum means that the client 
waits only 1 second before noticing the 
missing packet. 

When 1 tested the FAServer with an HP 
9000 Series 7000 as client, perfonnance 
was even faster than with the DECstation, 
It took only 15.31 seconds to create a 10- 
MB file on the FAServer from the HP. 
When performing the same tests on a no¬ 
name 33-MHz 386 running Interactive 
Unix 3.2,2,1 saw substantially slower num¬ 
bers. It took more than 2 hours to copy a 
891,1 lO-byte file from the Imeractive Unix 
system to the FAServer, and I aborted the 
attempt to create a lO-MB file on the 
FAServer from the Interactive Unix system 
after about 2 hours. 

NAC explained that this slow perfor¬ 
mance was due to the time-outs and pack¬ 
et resends: The FAServer sent packets back 
a lot faster than the clients could process 
them. NFS typically uses the UDP (User 
Data Packet) da la-layer protocol to per- 
fonn data transfers; since UDP has mini¬ 
mal overhead, it is faster than other pro¬ 
tocols. However, UDP does little error 
checking, leaving reliability checking to 
the application—in this case, the NFS serv¬ 
er and clients. Although there are TCP 
implementations of NFS to ensure a reli¬ 
able link at the cost of added overhead, 
they arc not in wide use. and NAC has not 
yet implemented them in the FAServer. 

1 experienced similar problems with a 
Dell 320SLi running DOS 6.0 with Mi¬ 
crosoft Windows 3.1, FTP SolTware’s PC/ 
TCP with Interdrive 2,2, and Xircom's 
Ethernet CreditCard 
with version 2 of Its 
software. However, 
the FTP Interdrive 
(NFS) software in¬ 
stalled on that system 
was much more con¬ 
figurable than the In¬ 
teractive Unix soft¬ 
ware, and I was able 
to reduce the time¬ 
outs. Although I then 
saw better tliroughpul 
on the Dell, it still did not match the 
throughput seen with the faster clients, 

NAC plans to replace the version 1.2 
software I reviewed with version 2.0 in 
late July. The new version will support 
DNS (Domain Name Service), a TCP/IP 
network name protocol. 

Administering the FAServer 

You can administer the FAServer directly 
through its console terminal, remotely 


through a telnet session (only one is per¬ 
mitted), or through SNMP (MlB-11 [Man¬ 
agement Information Base] is supported). 
You don’t have most of the commands 
that would be available on typical Unix 
systems, such as editors, directory listers, 
and the like. Nor do you have direct ac¬ 
cess to the fde system itself. In fact, to add 
additional clients, you have to edit the 
/etc/hosts and /etc/exports files on 
the FAServer from an NFS client (typi¬ 
cally the administration client system spec¬ 
ified at installation). 

The FAServer telnet session and con¬ 
sole are linked together—a useful secur¬ 
ity feature. When the console password is 
typed on the FAServer console and a telnet 
session is active to the FAServer, com¬ 
mands and output on either appear on the 
other. Unfortunately, there are no provi¬ 
sions for hard-copy output; the FAServer 
has no serial or parallel ports. 

The FAServer also supports the SNMP 
MIB-Il agent protocol and provides com¬ 
mands to query and update the MTB, Tliese 
are not configured in by default, and if de¬ 
sired, you must hand-edit them into the 
start-up file at installation time. Of course, 
your site must have the appropriate net¬ 
work management software to take ad¬ 
vantage of this feature. 

Fast and Easy 

The FAServer gives excellent performance 
with fast clients, copying megabytes of 
files over an Ethernet connection in just a 
few seconds. However, its quick response 
time cau.sed problems with slower clients, 
in some cases slowing file transfers to a 
snail’s pace. If you have slower NFS cli¬ 
ents on your network, Pd recommend wait¬ 
ing for a release of FAServer software that 
can slow its response to match that of the 
client. 

Because of NAC’s WAFL Fde system 
and RAID-4 optimizations, the FAServ- 
er’s performance will hold steady regard¬ 
less of the number of disks on the system. 
As important as performance to most peo¬ 
ple, however, will be the FAServer’s ease 
of installation, administration, and expan¬ 
sion, together with the convenience and 
data reliability of its snapshot file system. 
A starting price of $16,995 doesn’t hurt, 
either, ■ 


Bruce Dawson is a comuhant working for Virgin 
Software. Ltd. (Manchester. NH). He has been de¬ 
veloping lowdevel Unix. and DOS opplica- 
tions for the last 10 years. He can he reached on 
the Intemei at jhd@virgin.mi\eom or on BIX c/o 
‘'editors. 


About the ProducI 


FAServer 400 ..,.„.$16.995 

(with 16 MB of RAM, Ethernet port, two 
1.08-GB hard drives, monochrome monitor 
and keyboard) 

Network Appliance Corp. 

295 North Bemardo Ave. 

Mountain View. CA 94043 
(415) 42Sr5100 
fax: (415) 428-5151 
Circle 1075 on Inquiry Card. 
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DADiSP combines more than 500 functions for displa^ng and 
analyzing your type of data with the power and flexibility of a 
spreadsheet. Construct sophisticated data analysis in windows, 
in seconds, at a new level of price/performance. 

Now Data Analysis is as 
easy as pushing a button. 

No more fumbling with business software. And no need to 
learn a new' programming language. Just pom/ and click 
and DADiSP displays your TBsnltsiminediately. Load 
a new data series, matrix, signal or image, and all 
cells update automatically. 


Extended features tackle your 
toughest Data Analysis problems. 

With DADiSP, you can build an endless number of new work¬ 
sheets and even your own custom menus. And DADiSP/DDE 
let’s you run external software—IEEE 488 drivers, data 
acquisition software, even your own analysis profframs. 



Call today: 1-800-777-5151 

for your Free DADiSP Trial Kit. DADiSP is available for SUN, 
HP, IBM, NeXT, DEC, Concurrent, and Silicon Graphics work 
stations, and of course, IBM PC compatibles. 
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Phone 617 5774133, FAX 617-577-S211 
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to ofrer you full access to the internet. 
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resource with no risk. You get 5 hours 
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Use DELPHI'S Internet mail gateway 
to exchange messages with over 20 
million people at universities, companies, 
and other online services such as 
CompuServe and MCI Mail Download 
programs and files using FTP or connect 
in real-time to other networks using 
Telnet. You can also meet people on 
the Internet. Internet Relay Chat lets 
you 'talk“ with people all over the world 
and Usenet News is the world's largest 
bulletin board with over 4500 topics! 

To help you find the information 
you want, you'll have access to powerful 
search utilities such as '’Gopher^ 
"Hytelnet" and "WAIS." if you aren't 
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DELPHI has hundreds of expert online 
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available across the country. Explore 
DELPHI and the Internet today. You'll be 
amazed by what you discover. 
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Dial-Up Networking 

Telebit’s NetBlezer RNJ. remote router provides etfordeble WAN 
conneotions over both diel-up and leased lines 


The NetBlazer PNl’s 
front panel provides 
activity l^;lits for both 
Ethernet traffic and 
modem traffic. A 3'A- 
inch floppy drive 
provides for Initial 
booths and is one of 
several means of 
configuration. The 
NetBlazer can also boot 
off an IP network. 



The NetBlazer PNl 
provides all three types 
of Ethernet connection 
(AUl for thick coaxial 
cable, BNC for thin 
coaxial cable, and RJ- 
45 for twisted-pair 
cable), a phone 
connection for its 
internal V.32bb 
modem, and a 25-pfai 
serial port for 
attaching a second 
modem. 


BRUCE DAWSON 

W hen distance rules 
out direct connec¬ 
tion, remote routers 
let you extend your LAN to distant 
sites over phone lines. You can, for 
example, tie smaller LANs at field 
offices into a bigger corporate LAN, 
creating a WAN (wide-area net¬ 
work). Telebit’s NetBlazer line pro¬ 
vides on-demand remote routing as 
well as remote-node and modem¬ 
sharing functions over both dial-up 
phone lines and leased lines. 

The NetBlazer PN1 1 review here 
is an integrated V.32bis modem and 
Ethernet router with a serial port for 
connecting a second modem. Intro¬ 
duced earlier this year. Telebit’s PN 
models are the low end of the Net¬ 
Blazer line. Like other NctBlazers, 
the $2699 PNl understands IP 
(Unix), IPX (Novell), and EtherTalk 
(Apple) network protocols. 

With a NetBlazer attached to your 
Ethernet LAN, remote users can dial in to 
the LAN, and your LAN can dial out to 
other router-equipped LANs or to on-line 
services. Two multiprotocol networks 
equipped with NetBlazers can act as one 
LAN, except for the slower transmission 
over phone lines and the delays of forming 
connections on demand. NetBlazers work 
with dedicated leased lines, too, both syn¬ 
chronous and asynchronous. 

There are several PN models. While the 
PN 1 has a built-in 14.4-Kbps modem and 
single serial port, the modemless PN2 
($2299) has two serial ports (configured 
as DB-25 DTE [data tenninal equipment] 
ports, following the RS-423/RS-232 stan¬ 
dard). The PN4 ($2999) has four serial 
ports for remote communication. The PN2, 
PNl, and PN4 Hub models ($2999 to 
$3699) each have WAN connections cor¬ 
responding to the non-Hub models, but 
they include a built-in eight-port 1 OBase-T 
hub instead of a single Ethernet connec¬ 
tion. You can cascade Hub models with 
hubs from other manufacturers. 

All PN models fit in the same stackable 
case, with a footprint slightly larger than a 
legal pad. If you need more than four 


WAN connections at a site, the larger Net¬ 
Blazer ST and NetBlazer 40 routers pro¬ 
vide up to 18 and 26 serial ports, respec¬ 
tively, and up to three LAN connections. 

Serial Connections 

Although they support leased lines, Net¬ 
Blazers specialize in dial-up connections. 
The PNl’s built-in modem is a 14.4-Kbps 
V.32bis unit with a potential throughput 
of up to 52.2 Kbps with V.42bis com¬ 
pression. If the single 14.4-Kbps modem 
doesn’t offer sufficient throughput, you 
can connect a second modem to the Net¬ 
Blazer PNl and gain a higher aggregate 
throughput. The PNl will automatically 
load-balance IP traffic between the two 
lines. (AppleTalk and IPX are restricted 
to single-line connections.) 

Using faster Telebit modems on the 
PN 1 ’s serial port, you can see unidirec¬ 
tional throughput as high as 115 Kbps on 
asynchronous lines and 128 Kbps on syn¬ 
chronous lines. NetBlazer serial ports can 
support new 28.8-Kbps V.34 modems. 

The NetBlazer PN 1 has three types of 
Ethernet media connection (1 OBase-T, 
thinnet, and thicknet), an RJ-11 phone jack, 
an Ethernet media selection switch, a DB- 


25 DTE serial port, and a power-adapter 
jack. The front panel provides comforting 
sets of lights—one set for Ethernet traffic 
and another for modem traffic. TTie front 
panel also has a 3V2-inch floppy drive that 
provides for initial booting and configur¬ 
ation. Once configured, NetBlazers can 
boot off the network (with IP only). 

Setting Up the NetBlazer 

I was particularly interested in the Net- 
Blazer’s dynamic or on-demand routing 
capabilities. The router dials up a remote 
network only when someone runs an ap¬ 
plication that attempts to access resources 
on that network. The NetBlazer breaks the 
connection when activity through the rout¬ 
ing connection ceases, saving phone 
charges. (You configure the time-out.) 

I also tested the NetBlazer’s remote- 
node dial-in and modem-pooling dial-out 
capabilities. A remote node is a single PC, 
equipped with a modem, that can dial in to 
a NetBlazer and become a node on a net¬ 
work. Pooling allows network users to 
share one or more high-speed modems to 
dial out to on-line or BBS services. IPX 
requires the Telebit’s optional ACS soft¬ 
ware to pool. continued 
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I installed a NetBlazer PN1 at the BYTE 
offices in Peterborough, New Hampshire, 
and configured it for all three of the net¬ 
work protocols that it supports: IP, IPX, 
and AppleTalk. I installed an identical Net- 
Blazer on my home LAN, which is solely 
an IP network. I configured both as PSTN 
(Public Switched Telephone Network) 
routers. Once connected, the two Class-C 
IP networks acted as one; I became an in¬ 
teractive user on BYTE’s network, sharing 
files, printing files, and sending mail. 

Configuring the NetBlazer was rather 
easy—after I read the manual. Telebit pro¬ 
vides for several methods of configuring 
the NetBlazer: 

• a Microsoft Windows interface that 
configures the NetBlazer either 
through its serial port or over an IPX 
connection 

• a built-in, user-extensible command¬ 
line interface accessed either through 
the serial port or via telnet once the 
modem has been configured; you log 
in to the NetBlazer to use it 

• an MS-DOS file loaded from its floppy 
drive 

• via SNMP, either locally or remotely 

I used all methods except the SNMP in¬ 
terface and was most pleased with the 
Windows interface for initial configura¬ 
tion. The command-line interface was use¬ 
ful for fine-tuning and debugging, but the 
Windows interlace appeared to support all 
the options that the command-line inter¬ 
face provided and supplied an extensive 
help facility, too. 

The floppy drive configuration method 
uses a DOS floppy disk (but does not con¬ 
tain a DOS boot block, so the NetBlazer 
doesn’t run DOS or DOS programs). The 
configuration information is in ASCII text 
files, so you can edit the files on a DOS- 
based PC and the NetBlazer will then read 
them. Sites with a large number of Net- 
Blazers may find this method useful for 
issuing sitewidc configuration changes. 

With IP and AppleTalk you can enable 
callback security. You can also employ a 
cryptographic method of authenticating 
identity if both ends are NetBlazers. With 
IPX, you only need a NetBlazer at one end 
to use the cryptographic method if the oth¬ 
er end is a remote PPP client. 

Although one of the NetBlazer’s nice 
IP features is that it can support multiple 
remote networks as the same IP subnet¬ 
work, the two test networks already had 
different IP addresses. Therefore, in con¬ 


figuring the two NetBlazers as routers at 
each end of the dial-up connection, I had to 
inform the target systems at both sites that 
the NetBlazers were serving as gateways 
between the two networks. (IP hosts have 
to broadcast routing information if they 
want to be known further than the local 
network.) 

I repeated the same sequence on the 
NetBlazer at the BYTE offices using num¬ 
bers appropriate for the network there, and 
we were theoretically connected. After fix¬ 
ing a configuration problem caused by the 
phone company’s changing the dialing in¬ 
structions for my home phones, and re¬ 
placing a frayed Ethernet cable at BYTE, 
the connection was up and running. 

Theory Is Practice 

The gap between theory and practice was 
small when, using the rl ogi n command, 
I tried remotely logging in to a workstation 
at BYTE from one of my workstations at 
home. You can imagine my surprise when 
it worked. It took just under 30 seconds 
for my NetBlazer to determine that the 
rl og1 n packet had to be routed, dial the 
remote NetBlazer at BYTE, establish the 
connection, exchange routing information 
with the other NetBlazer, and route the 
packets to a workstation at BYTE. The 
seamless and turnkey nature of the whole 
operation was impressive. 

1 roamed the network a bit at BYTE. 
NFS-mounted (Network File System) 
some BYTE disks on my system at home, 
and then logged out. Five minutes later, I 
tried getting a directory listing of one of the 
remote disks I had mounted. After anoth¬ 
er 30-second pause to connect, the direc¬ 
tory listing appeared on my monitor. Sub¬ 
sequent disk accesses were faster as the 
connection was maintained. 

Once the connection was made, it took 
30 seconds to copy a 38,000-byle text file 
from a remotely mounted NFS disk to a 
local disk. A file containing all Os took 
only 12 seconds due to the built-in mo¬ 
dem’s V.42bis compression. 

TTiat the NetBlazer automatically drops 
the phone line after it’s been idle for a con¬ 
figurable period can save oodles of money 
in long-distance phone charges with in¬ 
frequently used systems. As good as this 
sounds, however, the protocols used by 
programs like rl ogi n and pi ng are con¬ 
stantly sending packets to query the stale of 
the other side. Using these applications 
prevents the NetBlazer from perceiving 
the line as idle; therefore, it won’t drop 
the line until you stop these applications. 
(Under IPX, the NetBlazer software can 


spoof SAP packets so they won’t keep a 
connection open unnecessarily.) 

Remote Access 

When someone dials in to the NetBlaz^er, it 
will, by default, prompt for a user name 
and password. When you first power up 
the NetBlazer, the only user is root, with 
no password. It is then up to you to assign 
a password to the root account to prevent 
random people from using that account to 
reconfigure the modem. Note that you can 
create other accounts that permit modem 
configuration. 

With any NOS (network operating sys¬ 
tem), many users are possible, and a Net¬ 
Blazer must know who they all are through 
its user database. The NetBlazer’s firm¬ 
ware lets you load the user database from 
its command line, a floppy disk, a network 
host, or the DNS (Domain Name Service). 

The NetBlazer allows you to create user 
records for each potential user of the Net¬ 
Blazer. Each record specifies the user’s 
log-in name, a password or cryptokey, the 
user’s permissions (i.e., command restric¬ 
tions), and a command to execute upon 
log-in. You can also configure the Net¬ 
Blazer to read a remote Unix system’s 
/etc/passwd file so that a particular sys¬ 
tem’s users can log in to the NetBlazer. 
Note that users explicitly created on the 
NetBlazer will have parameters that over¬ 
ride any piirameters read from the network. 

The NclBlazcr’s user database file is 
similar in formal to Unix’s user database, 
passwd, sharing the same filenames and 
internal line format. However, the Net¬ 
Blazer ignores several fields (e.g., the user 
and group number fields) and attaches spe¬ 
cial meaning to the comment (fifth) field of 
the passwd file. 

To lest the NelBlazer’s dial-in capabil¬ 
ities, I dialed in to it with a dumb terminal 
and remotely logged in to workstations at 
that site using the rl og1 n command. Pri¬ 
or to doing this, I had to log in to the Net¬ 
Blazer as user root, create a user account 
for myself, and enable the account for tel¬ 
net access. Then, once logged onto the 
NetBlazer under my own account, I could 
issue an rl ogi n or tel net command to 
any of the systems on the Ethernet LAN. 

The NetBlazer presents itself to inter¬ 
active users as a Unix system with a log-in 
and password prompt, but it has only a 
limited set of Unix-like commands to 
choose from. I wasn’t able to issue an 
r 1 ogi n command to any of the worksta¬ 
tions at the remote site, because I had di¬ 
aled in to the modem line that the Net¬ 
Blazer would have used to dial out to the 
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remote site. However, if the two NelBlaz^ 
ers had been equipped with second mo¬ 
dems, it should have worked. 

Modem Sharing 

A network user who wishes to dial out 
through a modem connected to the Net- 
Blazer must log in to the NetBlazer and 
issue a s ess i on dial command. The Net- 
Blazer first ensures that the user has dial- 
out permissions and, if so, dials out. An 
administrator can configure the NeiBlazer 
so that any user-provided phone number 
can be dialed or so that certain users can 
dial only certain sites. 

It isn't easy to make the NetBlazer to¬ 
tally transparent to dial-out users. How¬ 
ever, you can create a NetBlazer user ac¬ 
count that dials another modem (e.g., 
create a NetBlazer user called compu 
servo) and set the user's profile to aulo^ 
matically issue the dial and logout com¬ 
mands so that the log-out command is 
executed after the dial completes and logs 
the user off the NetBlazer. Network users 
can then telnet to the NetBlazer and log 
in to the CompuServe account. 

The NetBlazer has commands you can 
use to maintain the phone number and dial- 
out databases. Users with configuration 
permissions can update these databases, 
along with other configuration parame¬ 
ters. {The configuration privilege is the 
most powerful NetBlazer privilege.) 

To see how well the NetBlazer per¬ 
formed as an Ethernet modem pool, I 
logged in to my account on the NetBlazer 
from a workslation using telnet and issued 
a dial command to a local access point for 
an on-line service. The NetBlazer prompt¬ 
ly dialed the specified number and con¬ 
nected me. 

r subsequently tried dialing the other 
NetBlazer at the remote site, hoping that I 
wouldn’t nm interference with Ethernet 
traffic, and the whole process went very 
smoothly. The remote NetBlazer present¬ 
ed me with a log-in prompt, and I was able 
to log in as a normal user. When I tried to 
dial yet another modem, knowing that T 
was on the remote NetBlazer's only mo¬ 
dem, I got an appropriate error message. 

Making AppleTalk 

After getting the IP network going, I tried 
the NetBlazer’s AppleTalk routing. The 
PN i can also serve as an ARA (AppleTalk 
Remote Access) router and an ADSP-ca- 
pable modem. One serial port can work 
both as an AppleTalk router and an ARA 
remote-node server. The NetBlazer uses 
AppleTalk Phase 2 packets. ARA requires 


only that your Mac have Apple’s System 7 
operating system. 

Configuring the NetBlazer for Apple¬ 
Talk was relatively straightforward. I had 
to know the zone names in use at each site. 
My site was easy—1 just looked at the 
Chooser—but I had to call someone at 
BYTE to determine that site’s zone names. 

After providing the necessary routing 
information on both NctBlazcrs (home and 
BYTE), 1 assumed that 1 was now ready to 
run an application on the Mac at home and 
print on a LaserWriter at BYTE, liowev- 
er, that wasn’t the case. After a lot of fuss¬ 
ing, I finally called Telebii for help. 

Telebit indicated that after setting up 
AppleTalk routing, 1 should reboot the 
NetBlazer. This wasn't documented any¬ 
where that I could find, but it worked. Af¬ 
ter rebooting both NelBlazcrs, I could use 
the applications on the Mac at home and 
print on printers at the BYTE offices, share 
files with other Macs at BYTE, and even 
access the Novell file servers, Shiva Net- 
Modems, and other AppleTalk resources at 
the BYTE office. 

NetWare PPP 

The NetBlazer supports IPX as a dial-in 
modem accessible by PCs using the in¬ 
cluded PPPShell program, as an IPX rout¬ 
er, and as an IPX modem server. (The lat¬ 
ter requires the ACS option, which I did 
not test.) 

Because 1 was most 
interested in telccom- 
muling and J didn’t have 
Novell servers on my 
home network (much 
less a full Novell net¬ 
work), 1 only verified 
the NetBlazer’s abilities 
as a dial-in modem for 
PCs using PPPShell. 

But Teiebit’s IPX instructions are straight¬ 
forward, and the NetBlazer has sufficient 
debugging primitives to help you out of 
any holes you may configure yourself into. 

In setting up the NetBlazer for remote 
IPX access, the two sides must agree on 
their configurations. The network side has 
a NetBlazer and a user log-in set up for 
each PC workstation that can dial in. The 
PNl will support numerous workstations, 
but only one (or two with an external mo¬ 
dem) can use the NetBlazer PN 1 at a time. 

You configure the dynamic interface 
for the PC workslation just as you would 
for IP or AppleTalk networks. The only 
difference is that the workstation's name, 
the NetBlazer’s interface name, and the 
NetBlazer's user log-in record must all 


match. Also, because Telebit’s remote shell 
is PPP-based, the dynamic interface must 
use PPP (instead of SI7IP or ARA). 

You then create a user log-in for the 
workstation, using the provided floppy 
disk-based installation software. Again, 
the user name, workstation name, and in¬ 
terface name mu.st all match the inlbrma- 
tion the NetBlazer has. Once 1 got the con¬ 
figuration out of the way, 1 was pleased 
with how easy it was lo use. You just run 
a batch file command from the remote PC, 
wait about 35 seconds, and ilien run 1 ogi n, 
and you’re on the network. 

Fairly Rosy 

I found no obvious bugs in the NetBlazer 
hardware or software. Any failures could 
be attributed to network and configuration 
problems, not the NetBlazer—it was far 
more reliable than the networks 1 ran it 
on. As with any product this complex, 1 
did run into selup problems, Bui the Tele¬ 
bit technical people were very helpful in re¬ 
solving such problems and answering 
questions. The people I talked with ex¬ 
hibited a good grasp of the networking 
technologies and protocols involved. 

The NetBlazer has all the feature.s I’d 
want in a remote router, except one: some¬ 
thing to make administration a bit easier 
and more customizable from a remote site. 
An rshd (remote shell daemon) would 
pcrmil command exe¬ 
cution from a remote 
system to do things 
like query the .state of 
one or more interfaces 
or list the users. With 
a product as sophisti¬ 
cated as this, it’s likely 
some customers would 
develop their own man¬ 
agement scripts, and 
rsh is a logical interface for that. 

The NeiBlazer PN is a superb network¬ 
ing product offering a variety of features 
from multiprotocol routing to modem pool¬ 
ing, with a strong management command 
set. Once it's configured, iU operation is 
reliable and nearly seamless. If you need to 
link IP, IPX, and/or AppleTalk networks 
over distance, and several fast modems 
are enough to handle the traffic, then this 
could easily be a must-have product. ■ 


Bmce Dave son ix a consultant working for Virgin 
Softn’arc, Lld^ (Manchester. NH). He has been de¬ 
veloping low-level Unix, VMS. and DOS applica¬ 
tions for the last 10 years. You can reach him on 
the Internet at Jbd@virgurmvxom or on BIX do 
editors ." 
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Forecasting the Future 

You no longer need to be a statistician to generate sophisticated business forecasts 


GEORGE STEWART 

S oftware-based business fore¬ 
casting is not new, but it has 
been limited to a select group of 
professionals who understand the method¬ 
ologies and terminologies of forecasting. 
Now a new class of forecasting software 
incorporates the decision strategies used 
by statisticians while guiding nontechnical 
businesspeople through a forecasting ses¬ 
sion much as a statistical consultant would. 
The four programs featured in this re¬ 
vie —^Forecasl Pro for Windows, Smart- 
Forecast, Solo Statistical Software, and Au- 
tocast II—generate forecasts based on 
real-world data known as time series. A time 
series is a set of observations taken at reg¬ 
ular intervals; for example, a retail-store 
chain's weekly sales, a family's monthly 
electricity usage, or the number of individ¬ 
uals applying for unemployment benefits 
each quarter. Using such data, the forecast¬ 
ing programs predict what will happen in 
the near future: expected sales, next month's 
electricity usage, or future unemployment 
figures. 

In this review, I evaluate products that 
focus primarily on time-series forecasting 
and on making forecasting available to the 
lay person, 1 have not included large, gen¬ 
eral-purpose statistical software. 

The Nuts and Bolts 

The first step in the statistical forecasting 
process involves collecting the lime-se¬ 
ries data. Depending on the circumstances, 
you may need as few as five or six annual 
observations or as many as several thou¬ 
sand, taken at regular intervals* The data 
may already exist in a computer database 
or spreadsheet, or it can be entered manu¬ 
ally into the program itself 

All the programs accept univariate data 
(i.e., data involving a single variable)* 
Some of the programs accept multivariate 
data. An example of mullivariaie data 
would be a time series showing average 
daily electricity usage and average daily 
temperature. Multivariate data can treat 
one independent variable as a leading in¬ 
dicator for another, dependent, variable. 

The second step in forecasting is to ana¬ 
lyze the time series. The programs apply a 
battery of statistical tests to the data, pro¬ 


viding you with an array of graphical and 
numerical information. This information 
helps you determine whether the data con¬ 
tains certain characteristics reievant to fore¬ 
casting: fluctuation around a constant level, 
a rising or falling trend, a seasonal pattern, 
ora nonseasonal cycle. You might also dis¬ 
cover irregularities in the data that could 
have an impact on the forecast’s reliabibly. 

Using information from the data analysis, 
you select a mathematical model for the 
time series. Forecasting software selects or 
recommends the model to use and then im¬ 
plements the selected model. You never 
have to deal directly with the formulas. 

With the model selected, you generate a 
forecast for a limited number of observa¬ 
tion periods. Forecasts are typically limit¬ 
ed to one cycle of observation periods (i .e., 
12 months, four quarters, or 52 weeks into 
the future). However, where the lime series 
consists of annual observations made over 
several decades, the forecast horizon might 
include up to 10 annual predictions. Fore¬ 
cast validity decreases rapidly as the fore¬ 
cast is extended beyond one cycle of ob¬ 
servation periods, 

A final, essential step in the process is at¬ 
taching levels of confidence to the forecast* 
In addition to predicting specific numbers, 
the forecast must estimate the probability 
that the actual data will be above or below 
this prediction. Typically, the forecast spec¬ 


ifies a 95 percent confidence level associated 
with each prediction {i.e., a range within 
which the actual data is expected to fall with 
a 95 percent probability). 

For practical purposes, this confidence 
level is more important than the actual pre¬ 
dicted value* For example, to avoid run¬ 
ning out of stock, a purchasing agent using 
a forecast to predict inventory require¬ 
ments may find it pnident to order suffi¬ 
cient quantities to satisfy the 95 percent 
confidence level, rather than simply or¬ 
dering the most likely forecast. 

In evaluating and comparing the pro¬ 
grams, I have considered the following char¬ 
acteristics: variety of forecasting method¬ 
ologies offered; ease of use; quality of 
output, both numerical and graphical; de¬ 
gree of expert assistance provided; and flex- 
ibility or ability to customize the forecast¬ 
ing methods. I ran all the programs on a 
66 -MHz 486 Gateway system (the 486 has 
an on-chip math coprocessor). Even when 
processing a time series of several hundred 
observations, results came back almost in- 
sianiaueously. 

FORECAST PRO FOR WINDOWS 

Forecast Pro for Windows, from Business 
Forecast Systems, is the only reviewed 
package that runs as a full Windows ap¬ 
plication, so it provides some built-in 



Forecast Pro wra|» all the essential methodeloeles and forecasting features into 
an elegant Windows interface. It provides an efflclent audit trail and DDE links to 
Windows spreadsheets and went processors. Shewn here is a ^ph of the 
forecasted values aloni with confidence Intervals fdbplaiyed on the light). 
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advantages’—such as DDE links betv^een 
Forecast Pro and your other Windows ap¬ 
plications. Three of Forecast Pro'^s sup¬ 
ported methodologies are univariate (i.e., 
they look only at the behavior of a single 
variable). Dynamic regression calculates 
the relationship between a dependent vari¬ 
able and its historical values as well as the 
historical values of one or more indepen¬ 
dent variables. 

Forecast Pro's audit-trail window op¬ 
erates as a notepad for automatic storage of 
the statistical data and expert advice gen¬ 
erated by the program during the entire 
session. The notepad can be edited, stored, 
or printed. This important feature has no 
exact counterpart in the other programs. 

To begin working with data, you click on 
the Tableau tool. Tlie data tableau is where 
you specify the variables (univariate time 
series) you want to forecast or analyze. 
Available variables are displayed in a list 
box. If you select more than one variable, the 
first variable selected in a given tableau is 
treated as the dependent variable, and sub¬ 
sequent variables are treated as indepen¬ 
dent, After selecting one or more variables, 
you specify the portion of the time series to 
be considered and the number of forecasts 
desired. The program allows you to “hold 
out'* a given number of observations from 
the end of the time series; you can then gen¬ 
erate a forecast for the hold-out period and 
compare the forecast with what actually oc¬ 
curred in the period. 

The next step is to view the data graph¬ 
ically. You can look at a plot of all the 
variables selected in the tableau. The 
graphs help you identify characteristics of 
your variables and relationships between 
them. You can also adjust the data by 
pointing to a location on the graph and 
dragging the value up or down. This short¬ 
cut lets you get rid of irregularities in the 
data that you do not want included in the 
forecast—for example, you might want to 
smooth out a *'b1ip’* caused by a freak 
occurrence. 

To pick a forecast methodology, you 
select the Expert tool, which automatical 
ly performs a battery of data exploration 
tests, identifies the characteristics of the 
series, and recommends a forecasting mod¬ 
el. The Forecast tool generates the fore¬ 
cast according to the selected model. You 
can then copy the forecast data to the audit 
trail and plot the forecast, along with the 
confidence limits. 

You can save forecasts and recall them 
later for comparison with subsequent fore¬ 
casts using different models. For instance, 
having forecast the variable KWH (kilo¬ 


watt-hours) using Box-Jenkins, you might 
then forecast KWH using exponential 
smoothing and compare the two forecasts 
by recalling the Box-Jenkins model. 

When you specify your own model 
(rather than relying on the Expert recom¬ 
mendation), Forecast Pro gives you plen¬ 
ty of flexibility in combining the appli¬ 
cable parameters. For example, under 
exponential smoothing, you can select sim¬ 
ple, Holt, Winters, or a Custom model. 
The Custom model lets you specify the 
trend (none, linear, or damped) and sea¬ 
sonality (none, multiplicative, or additive). 

Forecast Pro also includes a batch mode 
for forecasts (univariate only) of up to 50 
time series without need for your inter¬ 
vention. Dynamic regression is not avail¬ 
able in batch mode. 

Forecast Pro offers only rudimentary 
facilities for entering and editing time se¬ 
ries. For instance, if you inadvertently omit 
an observation from the middle of a se¬ 
ries. you can't insert the number into the 
series; you must retype the series beginning 
with the omitted value. You’ll probably 
choose to enter your data from a spread¬ 
sheet. editor, or database application. 

Overall, the program and its documen¬ 
tation are designed to make forecasting an 
interesting and enjoyable process for the 
total beginner. At the same time, the pro¬ 
gram has the power and flexibility a more 
experienced forecaster would require. 

SMARTFORECAST 

SmartForecast opens with a spreadsheet 
window^ and a menu. Each column in the 
spreadsheet corresponds to a variable, and 
each row to an observation. You can enter 


data directly into the spreadsheet or load it 
from a disk file. As with Forecast Pro, this 
program automatically labels the rows ac¬ 
cording to the time of the observation. Data 
entry and editing under SmartForecast are 
particularly convenient. For example, you 
can insert a value in the middle of a time se¬ 
ries. and you can define new variables by 
transfonuations on existing variables. 

Data analysis is straightforward under 
SmartForecast via the Explore mode. For 
instance, the Correlate option works on a 
single variable to show autocorrelations 
(e.g., seasonality), or on two variables to 
determine whether one variable may be a 
leading indicator of the other. Results of 
the computations can be copied into a new 
variable in the program’s built-in spread- 
.sheet. The upper and lower confidence 
limits, the forecast, and the fit {i.e., val¬ 
ues of the model during the base period) 
can be saved individually to the spread¬ 
sheet. You can output the tabular results to 
a printer, but. regrettably, you cannot save 
them to disk (compare this with Forecast 
Pro. which keeps all the statistical reports 
in an audit trail). 

Having completed the analysis phase, 
Smaj tForecast selects a model or lets you 
choose your own. As with Forecast Pro, 
you can specify the applicable parameters 
for each methodology chosen. The Multi- 
series option produces automatic forecasts 
of up to 60 related variables and a total of 
these forecasts. This is a convenient feature 
for forecasting sales of an entire product 
line, for instance. 

The Eyeball option lets you adjust fore¬ 
casts manually using "'business judgment" 
or “management overrides.” The feature is 
intended to give you greater flexibility and 


h'AFVl’Ail or Esc. 


/ V r ^ 


\ / 


JAK31 AU&31 

" PB0DU:Tl3 H B 

' PBODUCTiS.C r-r-”-r - o 


£^artFot«cast is a comprehensive Ibfecasting program with an intuitive 
keyboard interfe^ce, but it lacks the design elegance of Forecast Pro. With 
its graphical display of multivariate data^ SmartForecast highlights data 
dependencies. 


SmartForecast 

Runs under DOS 3.0 
or higher 

Supports up to 60 variables 
(260 observations per 
vailabie) 

Methodoiogies 

• Simple moving averages 

• Exponential smoothing 

• Box-Jenkins 

• Dynamic regression 
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control, but it seems ill-conceived. The pro¬ 
gram does not document the manual changes 
made in the forecast graph, and a person 
looking at the forecast after the fact could get 
the mistaken impression that the graph was 
generated by objective methods. 

SmartForecast is a comprehensive fore¬ 
casting program with an intuitive keyboard 
interface (i.e., single-key command menus 
and submenus). You can maneuver quick¬ 
ly through the program to generate auto¬ 
matic or customized forecasts. However, it 
lacks the design elegance of Forecast Pro. 
For example, there’s no convenient way 
to export tabular statistical results to disk 
for further incorporation into word pro¬ 
cessing documents. The program also lacks 
a convenient way of holding out data to 
verify forecasting accuracy. (You can, 
however, perform hold-outs indirectly by 
copying the time series into a new vari¬ 
able and inserting “missing” values for the 
period to be held out.) 

The Batch Processing Edition of Smart- 
Forecast lets you make forecasts involving 
hundreds of individual data files and thou¬ 
sands of time series, using automatic model 
selection or a model you specify in advance. 

SOLO STATISTICAL SOFTWARE 

This DOS-based package from BMDP Sta¬ 
tistical Software consists of a Base Sys¬ 
tem plus optional modules, including the 
Forecasting and Time Series module re¬ 
viewed here. The Base System offers sim¬ 
ple moving averages and exponential 
smoothing. The FTS module adds Box- 
Jenkins and harmonic regression method¬ 
ologies. 


From Solo’s Transfer menu, you select 
the Base System functions as well as add¬ 
on modules such as FTS. The program 
contains a spreadsheet with editing capa¬ 
bilities, such as selective copying and eras¬ 
ing of observations. Unlike Forecast Pro 
and SmartForecast, this program does not 
have a facility for automatically labeling 
observations (rows) by the date of obser¬ 
vation; you must do this manually. And 
even if you take the trouble to label rows 
according to the time, dates do not appear 
in the output; the program simply refer¬ 
ences the time variable by the row number 
in which the data appears. Solo does in¬ 
clude a number of transformation func¬ 
tions and keyboard macros to automate 
repetitive tasks. 

To begin data analysis in Solo, you se¬ 
lect the Time Series menu. Three of the 
options facihtate manual analysis without 
expert recommendations. Another option 
performs classical forecasting (i.e., linear 
trend, single and double exponential 
smoothing, season plus trend multiplica¬ 
tive, and season plus trend additive). In ad¬ 
dition to specifying a forecasting method, 
you can specify the values of the smooth¬ 
ing constants. Only the Box-Jenkins fore¬ 
casts are accompanied by explicit confi¬ 
dence limits. 

The forecast output appears as a graph, 
where observations are discrete points and 
the forecast is shown as a continuous line. 
This makes it somewhat difficult to visu¬ 
ally gauge the goodness of fit between the 
model and the historical data. On the plus 
side. Solo lets you designate a report file 
to contain all statistical output from the 
program. 



Solo graphs observations as discrete points and the forecast as a 
continuous line. Thb makes it somewhat difficult to gauge the goodness 
of fit between the model and the historical data. Compared to Forecast 
Pro and SmartForecast, Solo is difficult to learn and requires a greater 
level of knowledge about statistics. 


Solo 

Base System 4.0 with Time 
Series and Forecasting 
module 

Runs on DOS 3.x 
Supports up to 500 variables 
(32,000 observations total) 

Methodologies 

• Simple moving averages 

• Exponential smoothing 

• Box-Jenkins 

• Harmonic regression 


Compared to Forecast Pro and Smart- 
Forecast, Solo is difficult to learn and re¬ 
quires a greater level of knowledge about 
statistics. 

AUTOCAST II 

Autocast 11, a DOS-based program from 
Delphus, provides single-variable fore¬ 
casting based on exponential smoothing. It 
is the simplest to use of the four programs 
reviewed. And because of the general ap¬ 
plicability of exponential smoothing, the 
program is fit for a wide range of uses. 

For inputting data. Autocast 11 includes 
a single-variable “worksheet” for entering 
a time series. You can also import data 
created with Lotus 1-2-3 or other pro¬ 
grams, so long as the data is properly for¬ 
matted. Associated with each Autocast II 
data file is a short description of the data, 
the season length, and the beginning date 
of the time series. Therefore, it is not nec¬ 
essary to manually specify the dates of 
each individual observation, as with Solo. 
Autocast ll’s data editor also lets you insert 
and delete records, which is handy when 
you inadvertently omit an observation in 
the middle of a series. 

After you have entered or loaded a time 
series, you are ready to have Autocast 11 
prepare an initial automatic forecast, based 
on its own expert estimation of the most ap¬ 
propriate exponential smoothing model to 
use. It is appropriate to go directly to auto¬ 
matic forecasting in this program, skipping 
the model-selection stage, since all the mod¬ 
eling is done with exponential smoothing. 

On the graph, historical data appears as 
a solid line, and forecast and modeled val¬ 
ues appear as discrete points. Confidence 
limits are shown with solid lines. The use 
of discrete points to show the modeled 
data makes comparison with historical data 
a little difficult (as with Solo). 

For refinement of the model or possi¬ 
ble selection of an alternative, you use the 
Analysis menu. You compare the plot to a 
set of forecast profiles (graphs of the pro¬ 
files appear in the manual). Such a com¬ 
parison could suggest, for example, that a 
particular time series exhibits multiple sea¬ 
sonality with a linear trend. 

For further assistance in selecting a 
model, you can examine variance, auto¬ 
correlation, and the use of transformations 
to increase the stationarity of the data (i.e., 
remove long-term trend effects). The in¬ 
structions for evaluating this information 
are simple and to the point. The variance 
and autocorrelation options do not change 
anything, but they give you information 
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Ruckmount 

• ENCLOSURES 

• KEYBOARDS 

• MONITORS 

• DRIVE ENCLOSURES 

lllllllllillllllllllllllllllll 

Integrand’s unique enclosure design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
settle for less? 



Monitor: 10” Super VGA Color from $650 

PC Enclosures from $300 _ 

Keyboards: Drawer, Shelf & Panel from $85 


Made in U.S.A. _ 

Rack & Desk Models _ 

Accepts Most Motherboards and 
Passive Backplanes 


Up to 20 Slots 


Rugged, Modular Construction _ 

Excellent Air Flow & Cooling _ 

200 & 300 Watt Supplies, UL, CSA, TUV 

Call or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 


6620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 

FAX 209/651-1353 
We accept VISA and MasterCard 

Circle 98 on Inquiry Card. 

IBIMa/ATmm»2mB6/486mNTBL Onmmidain%)mbovfiinotlnaM^ 



Autocast II 

Runs on DOS 3.x 
Univariate (one variable 
only) 

Supports up to 500 
observations 


Methodologies 

• Exponential smoothing 

• 4CAST/2 from Delphus, 
a separate product not 
reviewed here, adds 
other methodologies, 
including Box-Jenkins 


Autocast II provides single-variable forecasting based on exponential 
smoothing. H can display data, a graphical depiction of the forecast 
model, and confidence Intervals. 


useful in making a manual model selec¬ 
tion. The autocorrelation option lets you 
perform indicated transformations on the 
data. Multiple transformations are allowed. 

The program makes it so easy to modify 
the forecasting model that you can quick¬ 
ly lose track of the current model, so it’s 
essential that you print a model-fitting re¬ 
port with each forecast. Unfortunately, the 
program does not allow you to store the 
model-fitting reports to disk. As a further 
means of testing the validity of a model. 
Autocast II lets you hold back part of the 
historical data, build a model using the re¬ 
maining data, and compare the forecast 
with what actually occurred. As with Fore¬ 
cast Pro and SmartForecast, Autocast II 
offers a batch-processing module to allow 
automatic forecasting of multiple time 
series. 

If you are looking for an ea.sy-to-use 
forecasting program and your data does 
not require Box-Jenkins methodology, Au¬ 
tocast II is a good choice. 


Caveat Forecasters 

All four programs reviewed here offer ex- 
pert-system forecasting for nonexperts. 
With the exception of Solo, all the pro¬ 
grams are well suited to the lay person 
who wants to do statistical forecasting of 
time scries without becoming too deeply 
involved in statistics. 

Forecast Pro wraps all the essential 
methodologies and forecasting features 
into an elegant Windows interface. It is 
the only program reviewed that provides 
an efficient audit trail and DDE links to 
Windows spreadsheets and word proces¬ 
sors. Forecast Pro strikes an optimal mix 
between the ease-of-use features that a 
novice forecaster seeks and the power and 
flexibility an experienced forecaster re¬ 
quires. ■ 


George Stewart is a former BYTE editor living in 
Hancock, New Hampshire. He has a B.A. in math¬ 
ematics and a degree in law. He can he reached on 
the Internet or BIX c/o editors@bix.com. 


About the FYoducts 


Autocast II 1.50 .$349 

Delphus, Inc. 

103 Washington St. Suite 348 
Morristown, NJ 07960 
(201) 267-9269 
fax: (201) 285-1228 

Circle 1078 on Inquiry Card. 

Forecast Pro for Windows 


Standard edition.....$595 

Extended edition.$995 


Business Forecast Systems, Inc. 

68 Leonard St 

Belmont MA 02178 

(617) 484-5050 

fax: (617) 484-9219 

Circle 1079 on Inquiry Card. 


SmartForecast 

Standard edition 3.0.$595 

Smart Software, Inc. 

4 Hill Rd. 

Belmont, MA 02178 
(617) 489-2743 
fax: (617) 489-2748 

Circle 1080 on Inquiry Card. 


Solo Statistical Software 

Base System (includes graphics).$195 

Time Series and Forecasting module.$95 


BMDP Statistical Software, Inc. 
1440 Sepulveda Blvd., Suite 386 
Los Angeles, CA 90025 
(310) 479-7799 
fax: (310) 312-0161 
Circle IMl on Inquiry Card. 
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Novell’s Newest DOS 


Novellas DOS 7 offers multltasKing, memory maneg' 
peer iietwericing- Is it e better DOS then IVliGrosott’s? 


ment, and p« 





TERJE MATHISEN 

ovell and Microsoft have been 
sharing our desktop machines 
for almost a decade, Microsoft 
supplied the operating system (MS-DOS), 
while Novell delivered the file and print 
servers for the same PCs. Then Microsoft 
went after a bigger share of the networking 
business, while Novell bought Digital Re¬ 
search and its DOS-compatible oper¬ 
ating system. 

Novell DOS 7 (ND7) is targeted at 
existing MS-DOS Installations and is 
intended as a direct replacement for 
MS-DOS 62. ND7 bills itself as a bet¬ 
ter DOS than MS-DOS, mainly on the 
strength of a multitasking kernel, better 
memory management, improved utilities, 
and a built-in copy of Personal NetWare, 
NovelPs peer-to-peer network operating 
system. (Of course, however, if Novell re¬ 
ally wanted to challenge Microsoft, it could 
bundle ND7 with NetWare, giving large 
corporations a single vendor for both PC 
and server operating systems,) The uni¬ 
versal NetWare client software included 
in the package supports all NetWare 
servers from version 2.x to 4.0, on almost 
evei 7 network card anyone could want. 

The Parts 

ND7 consists of three main parts—DOS, 
Universal NetWare Client, and Personal 
NetWare—plus a volley of bundled third- 
party utilities. Its multitasking kernel 
makes low-overhead DOS multitasking 
available; the only thing thaPs needed is 
TASKMGR.EXE, which uses a scant 3 
to 4 KB. 

On both 286 and 386 machines, ND7 
can use DPMS (DOS Protected Mode Ser¬ 
vices) to run compliant drivers fully or 
partly in protected mode. ND7 comes with 
DPMS versions of disk cache, disk com¬ 
pression, and CD-ROM drivers. The disk 
cache (NWCACHE) is licensed from 
Golden Bow systems, while the disk com¬ 
pression ts a version of Stac Electronics’ 
Stacker, When you install ND7, Stacker 
can convert AddStor's SuperStor and Mi- 
cro.soft’s DoubleSpace drives on the fly. 
Stacker's Restack option gives you im¬ 
proved flic-compression ratios. 


Program Manage 


0le ^tions Window Help 


Main 


FleMwagsr Control Pand PrinR Manager dpBook 




MS-DDS 

Piarript 


Widows 

SalLip 


RFCdta 


Most of Novelt DOS 7’s irtflitles run under both 
DOS and Windofws. Hie ND7 Wndows pimp 
contains icons for backup^ vims d^ection, and 
network managemont 


M 

Games 


m 

Startup 



M Q 


FastSack Hardware Test Search & 

Network Lock 

Diagrxtslics 




Jl 


Network Accessories 


Bodend Pascal 


ND7 is bundled with Fastback Express, 
from Fifth Generation Systems. Both DOS 
and Windows versions are included. Fifth 
Generation also supplies the bundled 
Search & Destroy antivirus package for 
DOS and Windows. 

Installation 

I installed ND7 on my main test PC (a 
Compaq EISA Pentium with 1.5 GB of 
disk space, 40 MB of RAM, a 21-inch Sa- 
lora/Nokia low-emission monitor, and an 
NEC 3X CD-ROM drive). As part of the 
installation process, ND7 saves away all 
the necessary information, to make it pos¬ 
sible to uninstall later. That’s a good idea, 
but it’s where the first problem surfaced. 

1 use the Norton Utilities NDOS COM- 
MAND.COM replacement. All the cur¬ 
rent system files are renamed and made 
read-only and hidden as part of the DOS 7 
installation. ND7’s installation will also 
parse the existing CONFIG.SYS file for 
a SHELL= line and do the same rename 
operation on whatever file happens to be 
named there. This would have worked, ex¬ 
cept that the installation script got too fan¬ 
cy. If SHELL= in CONFIG.SYS points at 
a replacement for COMM AND.COM, the 
line is not modified, even though the file it¬ 
self has been renamed and hidden. When 
the installation program finished and 1 was 
told to reboot to start ND7,1 ended up with 
the error message: Bad or ini ss i ng cott - 
mand interpreter; Please enter a 


valid fi 1 ename. T was able to start the 
system by entering C:\COMMAND.COM, 
but this is an embarrassing bug for Novell. 

Later, to test ND7’s Personal NetWare 
functionality, ! used an IBM Model P75 
portable. This PC had MS-DOS 5.0 and 
QEMM 6 installed. When I tried to run 
A;INSTALL, it started by copying a cou¬ 
ple of setup files to drive C and then 
promptly hung, without any error mes¬ 
sages. After rebooting, I simplified my 
CONFIG.SYS and AUTOEXEC.BAT 
files as much as possible, loading only 
HIMEM.SYS and the Norwegian key¬ 
board driver. I still got the same error. 

So 1 then tried to boot directly off the 
ND7 instailulion disk. When 1 did, how¬ 
ever, I got a very interesting error mes¬ 
sage: BETA DEBUG: TCXL Error, This 
looked very much like beta-test code that 
was left inside the shipping product. It 
must have been triggered by a bug never 
expected by the developers and not caught 
during the beta cycle. 

I finally did what I should have done 
before starting: I read the readme file on 
the installation disk. The file had a spe¬ 
cial section about how some portable ma¬ 
chines were incompatible with the default 
enhanced-text mode used by SETUP {^rind 
several of the bundled programs). To fix 
my problem, 1 could use SETUP /N to run 
in regular text mode, or, to solve it per¬ 
manently, 1 could insert NewLJI=OFF in 
SETUP.INI—^which is what I did. 

continued 


JUNE 1994 BVTE 24X 




























Reviews 


Novell’s Newest DOS 


HLE-READ PERFORMANCE 

Results of timing tests on Personal NetWare. I timed a copy operation of seven files, totaling 
about 1.5 MB. I copied in both directions between the 25-MHz 486 and the 20-MHz 386, 
from regular FAT (file allocation table) and compressed Stacker volumes. The speed varies 
by a factor of 3 from the slowest (386/20 to 486/33) to the fastest (486/33 to 486/25). 
The most interesting result was that the Cheetah 486/25 gave consistently better results 
than the IBM 486/33. This must have been due to differences in the network cards and driv¬ 
ers (the Cheetah has a Novell NE2000, and the IBM uses the IBM 16-blt Micro Channel Ether- 


net Adapter). Results are in KBps. 





CLIENT 


SERVER 

486/33 

486/25 

386/20 

486/33 

— 

233 

91 

486/25 

163 

— 

96 

386/20 

84 

120 

— 


Disk Compression 

1 have an old 20-MHz 386 Toshiba 5200 
portable machine, which has its 100-MB 
hard drive split into two partitions. This 
machine used DoubleSpace to compress 
drive D and claimed 10 MB of free disk 
space. When I installed ND7, DoubleSpace 
was still autoloaded by the ND7 kernel to 
support the compressed drive D. I then re¬ 
started SETUP, and it offered to convert 
my DoubleSpace drives to Stacker drives. 
After about 30 seconds, the system in¬ 
formed me that I didnT “have enough 
room on drive F to convert all the volumes 
on it” and that I had to free at lea.st 514,048 
bytes by removing files or resizing the 
DoubleSpace drive. 

After restarting the PC, I tried to resize 
the DoubleSpace drives by running the 
MS-DOS 6.2 command DBLSPACE 
/SIZE/RESERVE=514048, whereupon I 
was told that both the minimum and max¬ 
imum size of the drive was 67 MB. I then 
ran DBLSPACE /DEFRAGMENT to pack 
all the data into the first part of the com¬ 
pressed drive, which would make it pt^ssi- 
ble to resize it. DoubleSpace finished de¬ 
fragmenting the disk after nearly 2 hours, 
and I then ran DBLSPACE /SIZE again 
(which took another 15 to 30 minutes). 

Finally, 1 restarted ND7's DoubleSpace- 
to-Stacker conversion process. Almost im¬ 
mediately, another serious bug surfaced: 
Stacker refused to perfomi the conversion 
process because it could not locate the 
DOS system files IBMBIO.COM and 
IBMDOS.COM. MS-DOS 6.2 u.ses the 
generic Microsoft names for these files, 
lO.SYS and MSDOS.SYS, so the IBM 
version of the filenames could not be 
found. 

To solve this problem. I copied the MS- 
DOS .system files, changing the names to 
the IBM standard to satisfy Stacker. By 
using the /H (hidden) option to ND7’s 
XCOPY, I could copy the.se files without 


having to remove the ReadOnly, Hidden, 
and System attributes from them first. Fi¬ 
nally, on the fourth attempt. Stacker ac¬ 
cepted the drive for conversion. The ac¬ 
tual conversion process took all of 11 
seconds, after hours of preparation. 

Compatibility 

By far the most important criterion for an 
alternative DOS is compatibility. Novell’s 
Desktop Operating System group has done 
a very good job of polishing up DOS, but 
there are still a few dings and dents. The 
first thing 1 noticed missing was the built- 
in TRUENAME operation in COM¬ 
MAND.COM, which has been a docu¬ 
mented part of MS-DOS since version 5.0. 
This command will lake any filename or 
path name and return a canonical version 
of it. For example, if \BC4\BIN is the cur¬ 
rent directory on drive D, TRUENAME 
D: will return D:\BC4\BIN\. 

I wrote a test program to .see if the sup¬ 
porting DOS API call was available, and it 
worked, both on local and networked 
drives. This program, TRUENAME.COM, 
is Just % bytes and is available for other 
ND7 u.sers to download. When I tried 
TRUENAME.COM on my CD-ROM, 
TRUENAME E: returned Cdex. E: \ . This 
is a serious bug, since many popular pro¬ 
grams u.se this API to parse path names. 
Most of them will likely choke on the non¬ 
standard return value. 

I found another small problem with the 
CD-ROM: My test machine uses an 
Adaptec 1740 EISA adapter to support the 
second hard drive (a 1-GB Hewlett- 
Packard SCSI-2 drive) and the CD-ROM 
drive. The Adaptec CD-ROM support .soft¬ 
ware was installed under MS-DOS 6.2 and 
has worked very well with that version. 
With ND7, the second of the two drivers 
gives an error message, “Cannot locate 
SCSI Manager,” but it .still loads, and the 
CD-ROM .seems to work just like before. 


ND7 apparently emulates the (partly) 
undocumented internal DOS .structures 
very well, ma.squerading as MS-DOS 6.x. 
The emulation is good enough that Mi¬ 
crosoft Diagno.stic (MSD.EXE) is fooled, 
but some of the information shown in 
MSD, particularly the UMB (Upper Mem¬ 
ory Block) display, is obviously wrong. 
This suggests that ND7 uses a different 
scheme to manage these blocks, but the 
UMB APIs work well enough that a pro¬ 
gram I wrote a couple of years ago that 
relocates itself into a UMB worked per¬ 
fectly without any modifications. 

Windows Compatibility 

When I first installed ND7, I had Win¬ 
dows for Workgroups 3.11 installed on 
my PC—not because of the peer-to-peer 
networking functions (which I don’t use), 
but because WFW has better performance 
than Windows 3.1, particularly due to 32- 
bit file and disk access. ND7 did not com¬ 
plain about running WFW, and everything 
seemed to work OK as long as I was using 
Windows programs or working on a local 
drive. 

After a couple of hours, 1 needed to up¬ 
date an old Pascal program, so I started 
Borland’s Turbo Pascal (BP7) inside a 
DOS box. The source code was in my de¬ 
fault directory on a NetWare 4.01 server. 
It loaded fine, and it found all the files I 
had been working on last. 1 made a few 
changes and pressed the F9 key to rebuild 
the program. At this point, BP7 com¬ 
plained about not finding any files. 

After snooping around, 1 found that the 
problem is located in the Get and Set Cur¬ 
rent Directory functions (INT 21, func¬ 
tions 47h and 3Bh). With WFW loaded, I 
consistently ended up at the root of the 
network drive (I:\) instead of at my .source 
directory (I:\BP\SRC). When I reinstalled 
Windows 3.1 instead of WFW, the prob¬ 
lems disappeared. 

To test Win32s compatibility, 1 installed 
the Win32s support code, which consists 
mostly of VxDS (virtual device drivers). 
This code ran without a glitch, and all the 
demonstration programs from the Win¬ 
dows NT SDK (Software Development 
Kit) CD-ROM that 1 tried ran without any 
problems. 

The only consistent problem 1 found in 
the Windows 3.1 support was with a few 
utility programs written in Borland Pas¬ 
cal and quickly converted to run inside 
Windows by using Borland’s WinCRT 
unit, The.se programs run well under Win¬ 
dows 3.1, WFW, and NT, but after ND7 is 
installed, the system complains about a 
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General Protection Fault and aborts the 
program. I have a suspicion that this might 
be related to the DPMI (DOS Protected 
Mode Interface) support in ND7, since I 
get exactly the same error messages when 
1 try to run these programs under OS/2 2.1. 

Personal NetWare 

The last component of the ND7 package is 
a bundled copy of Novell’s peer-to-peer 
network product. Personal NetWare. To 
use it, at least one PC must be designated 
as a server and make some of its resources 
available for sharing on the network. PCs 
that act only as clients can use the Uni¬ 
versal Client to access both NetWare 
servers and Personal NetWare servers. 

I first installed Personal NetWare on 
the 20-MHz 386 Toshiba portable. This 
almost worked, except that the SETUP 
program modified my existing (working) 
NET.CFG configuration file and substi¬ 
tuted the default parameters for my net¬ 
work card. When I next rebooted, the 
adapter driver declined to load. I had to 
locate the problem manually, edit the 
NET.CFG entries back to the proper val¬ 
ues, and reboot. It is a good idea to make a 


copy of your NET.CFG before you let 
ND7 mess around with it. 

Personal NetWare comes with Novell’s 
new Universal Client software, based on 
the VLM (virtual loadable module) tech¬ 
nology developed for Novell’s high-end 
NetWare 4.01. With a single installation, 
the new VLM driver set lets a PC access 
both Personal NetWare servers and all the 
versions of dedicated NetWare servers 
(from 2.2 to 4.01), and it uses less low 
memory than the old-style NETX driver. 

I have measured extremely high per¬ 
formance on both Ethernet and 16-Mb To¬ 
ken Ring using these drivers to access a 
NetWare 4.01 server—1.03-MBps sus¬ 
tained throughput for a single connection 
doing large reads on Ethernet and 1.76- 
MBps on Token Ring—so I was curious 
about the performance offered by Person¬ 
al NetWare. The network software’s per¬ 
formance was adequate, but it was a large 
step below what you can get from a dedi¬ 
cated NetWare 3.11 or 4.01 server. The 
“File-Read Performance’* table on page 
242 gives you some idea of what I found. 

For a small workgroup like the one in 
my home, the most critical criterion is how 


much the foreground task on a peer server 
is affected by background activity. When 
my son Fredrik wanted to play Lemmings 
2 on the 25-MHz 486,1 started the game 
for him and then started to copy big files to 
and from the 486. The little animated lem¬ 
mings in the game just kept moving, with¬ 
out any delays or stutters. 

Multitasking 

Task-switching support is built in, start¬ 
ing with a multitasking kernel that sup¬ 
ports programs written for the old Multi¬ 
user DR DOS. The memory manager, 
EMM386.EXE, also supports multitask¬ 
ing, with a MULTI option on the com¬ 
mand line. According to the manual, this 
even makes it possible to multitask pro- 
tected-mode DOS programs. 

To test this capability, I loaded the Bor¬ 
land Pascal environment in one session 
and then used the protected-mode version 
of Turbo Assembler, TASMX, to assemble 
a program in another session. This imme¬ 
diately blew up, giving me a full-screen 
version of the infamous General Protec¬ 
tion Fault message. I shouldn’t have ex¬ 
pected anything else, really, since the same 


Fractal Image Compression Reduces 
Whale-Sized Images To Guppy-Sized Files. 



See us at 

COffiiDiliySpring '94 
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Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough room 
left over for the program to display them. 

Fractal compression files average between 10KB and 
32KB and display at barracuda speeds. These incred¬ 
ibly small files provide unmatched space savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
four CD-ROM disks to one. 


Whether it’s stills or full motion video, 
DOS or Windows, Iterated Systems’ 
.OBJ and .DLL family of toolkits will 
help you conserve your resources. 
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Novell’s Newest DOS 


thing happens in a Windows DOS ma¬ 
chine and under OS/2 2.1. I was able to 
successfully run Borland C-H- 3.1, which 
uses another non-DPMI-compliant DOS 
extender. This pro¬ 
gram does not run un¬ 
der OS/2, but it 
worked OK with 
TASKMGR. 

TASKMGR works 
like Windows En¬ 
hanced Mode or OS/2 
by creating V86 (vir¬ 
tual 8086) machines, 
giving each session 
the illusion that it has 
its own CPU. This means that TASK¬ 
MGR, in cooperation with EMM386, must 
act as the V86 monitor, intercepting all 
hardware interrupts in protected mode and 
redirecting them to the current DOS pro¬ 
gram, which then handles them as if in 
real mode. 

In theory, this .should all work well, but 
since the redirection uses quite a few 
cycles, it can mess up time-critical opera¬ 
tions. In OS/2 and Windows, this particu¬ 
lar problem is fixed by writing protected- 


mode handlers for things like keyboard, 
mouse, and serial communications. These 
drivers then virtualize the hardware on be¬ 
half of the DOS programs, fooling them 
into believing that they 
have direct hardware ac¬ 
cess. 

On my hardware, the 
mouse worked perfectly 
well in multiple loaded 
programs. Communica¬ 
tion was another matter, 
however: I had to step 
down to 19.2 Kbps to 
keep a file transfer run¬ 
ning in the background, 
and the effective baud rate dropped to 
about 1.4 Kbps. 

I use my machines mainly for software 
development, working in a DOS environ¬ 
ment. I liked ND7’s approach to multi¬ 
tasking since it made it easy for me to start 
a new session at any time to test out a new 
program or look up an on-line reference. 

The DOS Dilemma 

ND7 is an impressive package that could 
have u.sed a more thorough beta testing be¬ 


fore release. Most of the problems I found 
were minor, but they could have been elim¬ 
inated completely. If nothing else, Novell’s 
continued development of Novell DOS 
should keep Microsoft on its toes. 

ND7 makes the most sense for compa¬ 
nies that are already using Digital Re¬ 
search’s old Concurrent DOS, as well as 
for companies that need many of the bun¬ 
dled features. For Windows-only users. 
Personal NetWare has to compete with 
Windows for Workgroups, which gives 
roughly the same feature mix but keeps 
all the networking software in protected 
mode, out of the DOS arena. I’m planning 
to keep Novell DOS 7 installed on my 
home machines, but for the office PC, I’ll 
wait for a bug-fix release that solves the 
CD-ROM problems. ■ 

Editor’s note: TRUENAME.COM is avail¬ 
able electronically. See page 5 for details. 


Terje Mathisen is a software developer for Norsk 
Hydro in Oslo, Norw,'ay. He has been developing 
high-performance IBM-compatible software since 
1981. He can be reached on the Internet at ter- 
jem@hda.hydro.com or on BIX as "'terjem. ” 
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choice for terminal emulation.” 
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Evaluating terminal emulation software? Consider the one Microsoft 
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Deliver intelligent C++ Windows applications FAST with KPWin++ 


KnowledgePro for Windows, KPWin, is a 
fully object oriented, event driven programming 
language supplying a rich, powerful and flexible 
development environment for Windows 
applications. 

Its intuitive natural feel and unique combination 
of expert system, list processing, hypertext 
functions, GUI design tools and multimedia 
facilities provide an essential integration of 
modem programming power and productivityH 

KPWin supports multiple inhentance, 
polymorphism and powerful list handling 

commands. Maintain your own in-line C or 
C++, include your own modules, use DDE and 
call any .DLL. 


KPWin shortens delivery cycles dramatically 
and improves the performance of experienced 
programmers. Its short learning curve allows 
professionals, experts and power users to build 
systems and exploit their own knowledge. 

KPWin++ is (he first complete high level 
language to generate efficient, reliable, error 
free, object oriented C++ code, letting you call 
many hard-to-write functions, generate C++ 
code for the entire application, then compile and 
link to your own .OBJ files 

Add hypertext, multimedia and expert 
systems to your C++ applications and generate 
the code you need using KPWin-H-. 


Winner of numerous international awards, 
KPWin is now the chosen tool of developers 
in a wide range of commercial, academic and 
public service organisations, especially for 
Computer Based Learning, intelligent 
information systems and multimedia 
applications^ 

TO ORDER our bouquet of newly enhanced 
royalty free KPWin++, SQLKIT, Math 
Toolkit and on-the-fiy file compression tool, 
WRAP, for a discount of nearly 50%, and for 
details of our Consultancy, Lifetime Technical 
Support and Training services, please contact 
our offices below. 


IN EUROPE 
Knowledge Garden Ltd, 
Mountbatten House, Fairacres Business Park, 
Windsor, Berks SL4 4LE, England 
Tel: (44) 753 835534/835112 
Fax: (44) 755 790755 
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IN NORTH AMERICA 
Knowledge Garden Inc, 

Stony Brook Technology Center, 

12-S Technology Drive, Setauket, NY 11733 U.S.A. 
Tel: (1) 516-246-5400 
Fax; (1) 516-246-5452 
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Our application tests identify the best NICs, PCMCIA 
cards, and parallel-port adapters for Ethernet networks 

ANTHONY J. LENNON 


W hether you’re setting up an Ethernet client workstation or just trying to connect your note¬ 
book to an in-house LAN, here’s a guide for finding the best network adapter for your 
needs. We examined 35 16-bit NICs (network interface cards) for ISA systems, 15 portable 
adapters that connect via a parallel port, and 16 credit-card-size PCMCIA cards. Using 
our application benchmarks, we ranked the best products in each technology class for both 
speed and how easily each can be installed and used on a network. Our tests focused on Ether¬ 
net because it is the most popular networking scheme. 

Standard 16-bit NICs, the best solution for desktop client workstations, are mature products. Their prices 
continue to fall, and in.stallation problems centered around tedious jumper and DIP-switch settings are becoming 
a thing of the past (.see “The Be.st 16-bit NICs” on page 248). Compared to their portable counterparts, 
NICs cost less (by an average of $135), but each NIC is tied to one desktop unit. 

PCMCIA adapters are relatively expensive ($257 on average), but they are the ideal solution for mobile sys¬ 
tems that have PCMCIA Type II slots. We found that installation and compatibility problems are a rarity if 
C&S (Card and Socket Services) software is installed on the host and if only one PCMCIA card is installed 

(see “The Best PCMCIA 
Cards” on page 252). 

The major benefit of par¬ 
allel-port adapters is that 
they can be installed in just 
seconds on either desktop 
or mobile systems. Pocket 
adapters are self-configur¬ 
ing. With EPP (Enhanced 
Parallel Port) support, these 
adapters cost the same on 
average as their PCMCIA 
counterparts, but they can¬ 
not match their speed; In our 
suite of tests, the PCMCIA 
adapters outperformed the 
portable adapters (in EPP 
mode) by an average of 11 
percent. 


How to use this guide 


To find the best network adapter for your 
needs, follow the main headings until you 
come to the appropriate hardware category 
(i.e., 16-bit ISA. PCMCIA, or portable). Then 
look at the summary charts (like the exam¬ 


ple below) to find our choices for the best 
overall and the best low-cost adapters. We 
selected adapters by choosing the ones with 
the best mix of performance, features, us¬ 
ability. and, for the low-cost category, price. 


A performance index 
relative to our standard 
NIC. a National 
Semiconductor 
InfoMover NE2000plus. 
A higher number equals 
faster speed. 


An evaluation of the 
simplicity of 

configuration and driver ^ 
installation, and 
documentation quality. 
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Higher ratings 
indicate products 
that had complete 
sets of Installation 
and diagnostic 
software, among 
other factors. 


Important software 
that configures the 
adapter so it 
doesn’t conflict with 
other devices in the 
host system. 
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Essential Elements 


Portable Adapters 


Network Interface Cards 

BOOT-ROM SOCKET 

With a boot ROM, you can boot a diskless DOS 
workstation from a network. Keeping DOS and aH 
your software on the network makes software 
maintenance a lot easier, but it places a heavier 
load on the server. 



EPP SUPPORT 
For fastest speed, choose adapters 
that offer EPP (Enhanced Parallel 
Port) support These adapters offer 
throughput levels that are as much as 
50 percent higher than those for 
adapters with only unidirectionai 
support although prices for EPP 
products average about $100 more. 




CENTRAL PROCESSOR 
The National Semiconductor 
Ethernet chip set is the most 
popular choice among 16-bit ISA 
adapter manufacturers, foliowed 
by chip sets from AMD and 
Winbond. Many newer cards use 
single-chip processors, which is 
a cleaner NIC design, but they 
showed few performance 
differences when compared to 
multiple-chip designs. 


STATUS UGHTS 

Some 16-bit ISA adapters have no status lights; others have up 
to four (to indicate link integrity, transmit/receive data, 
coKision detection, and polarity). The full set of status lights 
Isn’t important if you never find yourself debugging a network. 
However, if you are in charge of keeping a network runnh^, 
these lights provide essential information. 


Almost all 16-bH 
software-configurable. Many can also be 
configured using jumper settings. The 
ideal setup offers a software option that 
automatically configures the adapter with 
settings that don’t conflict with devices 
already installed in the system. 



PCMCIA Canis 


LEDS 

Clear status lights are 
essential for fast 
diagnosis of network 
problems. 


RJ-45, BNC, AND AUl PORTS 
Most networks use either UTP 
(unshielded twisted-pair) or coaxial (thin 
Ethernet) cabling. These cabling schemes 
can be mixed, since most UTP hubs have 
a coaxial connection. Buying a NIC with 
both RJ-45 and BNC connectors will allow 
you future flexibility. A third type of 
connector—AUl, or thick Ethernet—is 
available on many cards. 


MEDIA ACCESS MODULE (MAM) 

For easiest installation, look for modules that can 
plug directly into an Ethernet hub. The adapters 
in our test sample from Boca, CNet, 3Com, and 
Xircom offered this feature. 


BVTE 


BEST 


16-BIT NIC 
3Coin Etherlink III 

Tlie top performer in our 
application-based 
benchmaiks, this IS^jit 
NIC uses parallel tas)<ing 
to shorten the data 
transfer cycle with 
predictive interrupts and 
pipelining. Its AutoLink 
software automatically 
configures the adapter and 
loads the appropriate 
network client software. 
The EtherLink III supports 
twisted-pair and thick 
coaxial cabling. 

PAGE 249 


PCMCIA CARD 

3Cotn Etherlink III 
PCMCIA 

Like its NIC cousin, this 
adapter uses pipelining 
to improve packet¬ 
processing speed and 
provide the best 
performance in its class. 
The installation software 
automatically configures 
the card and loads the 
necessary files to configure 
the host system as a 
NetWare DOS GDI (Open 
Data-Link Interface) client. 
Comprehensive diagnostic 
utilities and an L£D 
indicator on the card aid In 
diagnosing network 
problems. 

PAGE 255 


PORTABLE ADAPTER 
Compex Para Port-E 

The Compex Para Port-E 
offers EPP support and one 
of the fastest performance 
scores for this group. The 
adapter draws power from 
the host's keyboard 
connector (an external AC 
adapter is optional) and 
includes a printer pass¬ 
through port. Four LEDs for 
diagnosing network 
problems are provided, 
along with BNC and IRJ-45 
connectors. The NetWare 
GDI driver automatically 
sets tlie adapter to the 
highest performance mode 
supported by the host’s 
parallel port. 

PAGE 257 


ILLUSTRATIONS: BRUCE SANDERS © 1994 


JUNE 1994 BYTE/NSTL LAB REPORT 584LT 











LAB REPORT: ETHERNET ADAPTERS 


THE BEST 


16-BIT NICS 


HASSLE-FREE NICS 
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For simplicity in ease of installation and use, choose a NIC with the 
following features (see the Roll Call on pages 260 through 263 for details on 
individual products): 

Configuration Software 

Utilities that automatically configure a NIC for the host system are ideal; nearly half 
of the NICs in this review can be configured automatically. The software alters 
configuration settings such as the base 
I/O address. IRQ (interrupt request) 
setting, DMA channel, and RAM address, 
which eliminates the need for tedious 
jumper and DIP-switch hardware. 

Moreover, you can quickly modify a 
board’s configuration without having to 
open up the system to access NIC 
switches. 

Diagnostic Software 

All but two of the NICs reviewed here offer 
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P rices for 16-bit ISA Ethernet NICs average $147 less than PCMCIA adapters and $129 less than parallel-port adapters, 
and NIC prices continue to drop. For example, the NICs in this report, which cost an average of $110, average $60 less 
than those in our August 1993 Lab Report (see “Network Connections: 100 Ethernet Cards”). At the same time, 
vendors have improved reliability through enhanced chip integration. As a result, almost a third of the NICs in this re¬ 
view carry lifetime warranties, compared to only 15 percent of the adapters in the August Lab Report. 

As a group, NICs are becoming easier than ever to install and use. For example, a minority of the cards we tested last year 
were software-configurdble, while all the NICs in this roundup offer this capability. (Note, however, that the GVC N1C-2003BT 
uses software to configure the emu¬ 
lation mode only; you must change 
other settings through hardware.) Al¬ 
most half of the NICs in this re¬ 
port—and all the NICs ranked as 
best overall—come with automatic- 
configuration software. By contrast, 
only the top three low-cost cards of¬ 
fer this feature. 

As in our last network-hardware 
report, wc found NIC performance to 
be relatively uniform. For example, 
the difference between the fastest 
and the slowest NIC ranked as best 
overall was only 8 percent. So a da¬ 
tabase file that took 12.5 seconds to 
load from a network when using the 
fastest card would take only 1 .second 
longer with the slower NIC. 

While the 3Com EtherLink III of¬ 
fers the best mix of performance, 
ease of use, and features, the cards 
we've ranked as runners-up are also 
solid performers. The second-ranked 
Alta EtherCombo-16+ T/C ran only 
7 percent slower than the top-ranked 
EtherLink III. In addition, the Ether- 
Combo comes with Novell NetWare, 

Unix, and NDIS boot ROMs; SMC/ 

Western Digital and NE2000 emu¬ 
lation; and four LEDs for diagnosing 
network problems. Alla also includes 
a diagnostic utility that lets you view 
packets on the network, similar to 
the way that a LAN analyzer dis¬ 
plays packets. 

Intel’s third-ranked EtherExpress 
Flash TP comes bundled with sev¬ 
eral utilities for network adminis¬ 
trators. A FlashStart program, stored 
in a flash-memory chip, automati¬ 
cally loads after you power up the 
system. The program can configure 
the adapter and download drivers 
from the file server. The flash-mem¬ 
ory chip also comes with boot pro¬ 
grams for NetWare or Microsoft 



some type of software bundle to help you troubleshoot network problems. The best 
packages include diagnostics for loopback and Interstation transmission testing, 
plus the ability to gather statistics on frame overruns and collisions. 

Network Drivers 

NICs should provide multiple drivers to support your current needs (e.g., Novell 
NetWare server, GDI. IPX, NDIS, NetBIOS, and Unix) as well as network operating 
systems you may add in the future (e.g., NetWare clients for Windows NT). 

Boot ROMs 

Boot ROMs allow diskless workstations to attach to a network. Our evaluations 
gave the highest marks to NICs that offered boot ROMs for at least two different 
network operating systems. 

Status Lights 

LED indicators for items such as packet transmit/receive, link integrity, and 
collision detection help you to diagnose problems quickly. 

Documentation 

Rnally, don’t overlook the quality of the manuals that come with a NIC. Clear 
Instructions for Installing the adapter and its drivers save you time. In our 
evaluations, we also placed importance on the presence of a glossary and whether 
technical-support information was easily accessible. 
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LAN Manager, so you don't 
need to purchase and install 
separate boot ROMs on disk“ 
less workstations. 

A second utility allows the 
network administrator to up¬ 
date drivers centrally on the file 
server* Each workstation on the 
network receives the up-dated 
files when users log on. 

The Standard Microsystems 
Elite 16T Ultra includes a two- 
node utility that tests the 
adapter's ability to communi¬ 
cate over a network with an¬ 
other adapter. Racal InterLan 
provides a number of internal 
and network diagnostic tests 
for its EtlierBlaster TP adapter, 
and Allied Tele sis's Card As¬ 
sistant diagnostic routine tests 
the AT-1500BT Plus adapter 
and its configuration for func^ 
tional problems or conflicts 
with other installed devices. 

The Elite 16T Ultra uses a 
proprietary Ethernet controller 
and provides slightly better 
overall performance than the 
AT-1500BT Plus and the 
EtherBlaster TP, which use 
AMD Ether¬ 
net controllers* 
In the low- 
cost (tender 
$90) category, 
the winning 
Longshine 
LCS-8634L- 
TBA and run¬ 
ner-up King¬ 
ston EtheRx 
2000 Plus 
Triple Inter¬ 
face have doc- 
umentation 
that lacks technical-support in¬ 
formation, but the manuals are 
clearly written and contain nu¬ 
merous charts and diagrams. 
The CcLAN E2000C's docu¬ 
mentation is a single sheet of 
paper that lists jumper settings 
and available network drivers. 
But the E2000C is the only 
card in this group with a life¬ 
time warranty. The three top 
NlCs can be automaiically con- 


BYTE BEST 


NETWORK INTERFACE CARDS 
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BEST OVERALL 


SCom EtherUnk III 


A proprietary Ethernet controHer helped this MIC score 
the best overall performance In our appllcatlon-taased 
performance tests. Similarly, the EtherUnk Ill's ease^ 
ofHise and features scores were both among the highest 
of the MiCs we tested* Installation is a breeze, thanks 
to a menu-driven configuration and diagnostic utility. The 
AutoLink software automatically configures the adapter 
and downloads the NetWare DOS client files from the server—or 
loads the standard DOS client files if no server is found. The card 
uses parallel tasking, a technique that breaks down network-adapter 
tasks into steps that are performed simultaneously to improve 
performance. The adapter's driver software automatically adjusts the 
timing of operations in overlapped task pipelines. Twisted-pair and 
thick-coaxial cable connectors are standard. The Ether Link's 
documentation stands out for its clarity and comprehensiveness. It 
comes with a glossary; a detailed index, and numerous diagrams. 
Note: This card supports 3Com emulation, but not NE2C>00 or 
SMC/We stern Digital emulation. 
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lEST SCom EtherLInk III 

St43 

1,07 

AAAA 

AAAA 

t/ 

V' 

✓ 

✓ 

✓ 

✓ 

lUNMER-UP Alia Research EtherCorrvbo-l6+ T/C 

: SS9 

TOO 

AAAA 

AAAA 

✓ 

✓ 

✓ 


✓ 

✓ 

IVWER UF Intel EtherExpress Flash TP 

{139 

0,99 

AAAA 

AAA 

✓ 

✓ 

✓ 


✓ 

✓ 

Ruwe-l^ SMC Elitatei Ultra 

{129 

1.04 

AAAA 

AA 


✓ 

✓ 


4^ 

✓ 

MlNffiER lTF' Compex ENet 16 Cotnbo/VP 

S99 

T01 

AAAA 

AAA 

✓ 

✓ 

✓ 

✓ 



RUKNERIIP Allied TeiesisAT-ISDOST Plus 

$100 

1,03 

AAAA 

AAA 

✓ 

»/ 

✓ 


✓ 

1/ 

RURHIR-UP ThomaH:onradTC5143-T 

£9B 

TOO 

AAAA 

AAAA 

✓ 

1/ 

1/ 

✓ 



RyHHEi-UP BacaiinterLan EtherBlaster TP 

$139 

1.02 

AAAA 

AAA 

✓ 

1/ 

✓ 

✓ 

✓ 

1/ 


Budget-conscious? 


LOW COST 



Longshine LCS^34L-TBA 

The perfcnriance of this NIC’s proprietary LSIC905R Ethernet controller 
is comparable to that of most of the boards ranked for best overall* This 
combination board supports twisted-pair, thick-coaxial, and thin-coaxial 
cabling, and it automatically detects the connection type. Ail settings 
are automatically configured by software that detects available system 
resources. This NIC supports MEZOOO and SMC/Western Digital 
emulation, but not 3Com emulation. 

Also noteworthy is the $45 Elisa fT1LAM002TLC. which offers 
essentially the same performance as the top-ranked Longshine LCS- 
8634L-TBA. It provides twisted-pair, AUl (attachment unit Interface)* and 
BNC connectors: supports NE200D emulation: and is backed by a 5- 
year warranty. We ranked it fourth, however, because it doesn't offer 
automatic configuration, and its documentation is sparse and doesn't 
present clear setup Instructions. 


figured, unlike the remaining 
three adapters in this category* 


PRICE 

SPEED 

mm 

EASE DF USE 

FEAfURES 

AtlTDMnC 

CONFIGURATION 

NEIWIRE 

SERVER 

ODI 

IPX 

KETHOS UNIi 

REST Longshine LCS-B634L-TBA 

$79 

1.01 

AAAA 

AAA 

✓ 

✓ 

✓ 

✓ 

✓ 


IIRMER-UF CeLAN Technology E206DC 

$B9 

1.01 

AAA 

AAA 

✓ 

i/ 

1/ 

✓ 

✓ ✓ 

KEY 

RUNflER-IIP Kingston EtheRx 301X1 Plus 

sag 

0.97 

AAAA 

AA 

1/ 

✓ 

</ 



Poor 4 Fair AA 

RUNNER UP Elisa Techm>lDgy ET1-t-AN002TLC 

$45 

1.00 

AA 

AAAA 


✓ 

✓ 

✓ 


Good AAA Excellent AAAA 

RUNNER-UP Lancast 4116 Combo Card 

$79 

TOO 

AA 

AAAA 


✓ 

✓ 

✓ 

✓ 

Yes = v' 

RUNNER-UP SVEC F0<l490f 

S69 

0.99 

AA 

AAA 


✓ 


✓ 

✓ 
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HowWe Tested 


Test'Bed Hardware and Software 


16-bit Ethernet NIC 




Compaq Deskpro E6/M 


Perfonnance Tests 


Wtndoivs 3.L 


• Spreadsheet 

• Wocd processlirg 

• Database 

• E-Mail (small fifej 
- E-Mail (large file} 


> Low-levd throughput 
f E-Mail (small file) 

> E-Mail (large file} 


< B MB o1 mafTiory 
■ SDfl-MB IDE hard drive 



Twist ed-^pair 
cabling 


5 portable 
y adapter 


Ethernel 

PCMCIA 

oard 


□ynaStar MlnlHub 
NetWare 366 version 3.It 



Compaq Deskpro 66/M 
* 24 MB ol rnemDry 
■SOa-MB IDE hard drive 
> NdIFIbx EISA eonlTDllor 
(bus-mABlefInpj 


AST Power iKee 4/26SL 
« e MB d 1 memory 
- ZOO-MB IDE hard drive 


E iich of the three types of network 
adapters that we tested had to 
supply UTP (unshielded twist¬ 
ed-pair) connectors (some also 
included BNC and AUl connectors) and 
directly support Novell NetWare 386 
version 3 J 1. 

Our NIC suite consisted of 18 data 
transfer tests that simulated a variety of 
network-usage patterns and load condi¬ 
tions. We also evaluated the design of 
each product, its drivers, and its docu¬ 
mentation to determine our rankings, 

RERFORMANCE 

Our test-bed server was a Compaq 
Deskpro 66/M (see the illustration). The 
server's and NelFlex controller's mem¬ 
ory creates a large buffer to minimize 
the server’s effects on client/server per¬ 
formance. We designed all tests so that 
there was a minimum of disk usage on 
the server, since frequent disk access 
could lower throughput and mask the 
performance of the adapter being tested. 
Additional test equipment included a 
diskless 286-based workstation with 1 
MB of memory, to generate network 
traffic, and a DynaStar MiniHub. 

We used NetWare 386 version 3.11 
drivers supplied by each network-hard- 
ware vendor. We also used monolithic 
drivers for the 16-bit NlCs if (hey were 
provided. We tested PCMCIA cards and 
portable adapters with ODl (Open Data- 
Link Interface) drivers, which reflects 
common usage. We tested the portable 
adapters in unidirectional mode and in 
the fastest mode that each one support¬ 
ed (i.e., bidirectional or EPP). 

ARRLICATION TESTS 

We created the spreadsheet lest by 
replicating the file-system access of Mi¬ 
crosoft Excel 4.0, Each call, including 
the file, location in the file, and size of 
the operation, was re-created in detail 
for the reading and writing of small (20 
KB) and large (100 KB) spreadsheets. 
We created the word processing lest in 
a similar fashion by replicating the file¬ 
system operations of WordPerfect for 
Windows 5.1. 

We designed two tests using cc:Mail 
for Windows. Each is an actual cciMail 
application, which sends a message with 


an attached file to a specified u,ser. One 
test attaches a small representative text 
file, while the other attaches a larger 
spreadsheet. Two similar tests run on 
DOS. The last Windows test was an 
application that reads and writes an in¬ 
dexed database. 

Once we compiled our iransaction- 
per-minute data, we computed a speed 
index relative to the pertbmiance of the 
16-bit ISA-based National Semicon- 
d u clur 1 n fo M over N E2(K)0p I u s. 

The performance of the 16-bit ISA 
adapters cannot be directly compared 
to that of the PCMCIA and portable 
adapters because they are tested on difi 
ferent client workstations. Also, the NIC 
scores presented here aren’t directly 
comparable to those from the August 
1993 Lab Report because we used a dif¬ 
ferent diem workstation in our test-bed. 
This Lab Report also presents speed in 
a simplified index format ratlier than in 
transactions per minute. 

U3 ABILITY 

We awarded points to products ac¬ 
cording to the number of features that 
they provided from our list of essential 


features (see the text box ’‘Hasslc-Frec 
NlCs” on page 248). The portable adapt¬ 
ers that received the highest features 
scores offered both bidirectional and 
EPP support, the ability to draw power 
from an external mouse or keyboard 
port, and a parallel port pass-through 
that enables you to simultaneously at¬ 
tach a printer and a NIC. 

We assessed three areas for our ease- 
of-use ratings: configuration of the 
adapter, installation of the network driv¬ 
ers, and quality of the technical mimual. 


Co n t ri butors 

Alan Jochr Senior Etfitor/UYIK rormlitfutt s the 
comhiiwtl U'sHfiK tite BYTE Ujh ami NSTL 

Siva Kufnar, Teiimh ai Anaiyxr/NSTL sfmitttizex 

ifi hardwiite and nelworka}{Jeraiifi};-.\'pten!.\' resting, 

Anthony J. Lennon, Pivdn t 

evaluateji servers and neiwofi: fmrdit^re. as well as 

portable systetm and fteriphtrals. 

TJtf iah Repffti an an^^oittg rofiiiharaflvf 
between BYTE magazine and dationai SofftK^re Testing 
Ijibfirfflaries f jV577.>. BnE magazifte and NSTl^ are bttsh 
optrarmg unijs af^eCrnw HlB, he. Caimirf iheNSTL 
ftaff on the Internet al edflors&}(i!iti.eom; at N^TL, Ific.i 
Plyrnaath Carpiimie Center, rlyntonib Meeting, PA 
19462: or m (610} 941-9600. Canlavt BYTE on the 
Interne! or BIX at ajoeh^htx^com or at (WTi 924^92^}. 


2SO HVTE/NSiTI^ I.AK RICPCJRT JUNE 1994 


dale GLASeOW O 19&4 












Supports PC, ' 

PC/XT, PC/AT, > : ,■ ’ 

PS/2 and 100% compStIbtes 


Supports monochrome or 
color VGA monitors 


PS/2 style or M tcrosoft/Logitech 
serial mouse support available 


Offers conversion from RGB color 
to gray-scale 



Switch selectable 
privacy mode 


PC-COMPANION PAl 


Add a second keyboard^ monitor and mouse 
to your PC up to 250 feet awayl 


Supports; PC/AT, PS/2: and 100% pomp^ibles: 


Combme monochrome and color 
VGA monitors 


Mouse sufjiport avail able at 
both local and remote 
workstations 



Announcing Macintosh Support! 

Open up a new world of applications for 
your Macintosh! The new Mediator"" for Macintosh 
allows you to connect any of these PS/2 compatible 
Cybex products or P5/2 peripherals to your 
Macintosh computer. 



PC-EXPANDER^(f" 

Add up to 7 keyboards, monitors and mice 



Supports PC/AT, PS/2 and 10G% compatibles 

Microsoft and Logitech serial mouse support 
available at alt workstations 


Selectable 
privacy modes 

Automatic 
keyboard and 
mouse switching 


AutoBoot Commander" 

Contfot up to 96 file servers with Just 1 
keylKiard, monitor and mouse! 



Supports all 100% IBM compatible computers 

AutoBoot'^ feature boots computers without user Intervention 

Mew KeyScan"^ feature for keyboard-controlled scanning 

Jumperless support for analog (VGA) and TTL video 

Add a second control center up to 150 feel away 

Each unit controls from 2 to 8 PCs; 
cascade up to 12 units 


Cybex Corporation 

4912 Research Drive Huntsville, AL 35805 USA COMDStf/Sprinfl ^94 

(205) 430-4000 (205) 430-4030 fax Booth #N4574 

PC, PC/XT, PC/AT, PS/2 and IBM are registered trademarks af ISM CorfioratlDn. Maclittctsh is a registered 
traftemark of Appie Camputer, Inc. Microsoft and Logltecti are trademarks of their respective ccmpanles. 
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THE BEST 

PCMCIA CARDS 


UNIVERSAL C&S 

Most POMCIA Ethernet card vendors provide their own C&S software 
with their adapter or include enahfer drivers that let the card function in 
the absence of C&S. The problem with using enabter drivers is that they 
are typically designed by the vendor to get its particiilar PCMCIA card to 
function, which is of little help if you want to install multiple PCMCIA 
adapters. Some vendors, iueluding CNet, simply refer you to your system 
vendor for C&S software. 

Versa Technology has developed a third-party PCMCIA driver—CCM- 
SntSYS version 2.06—that provides C&S for systems that lack these re¬ 
sources. The driver will automatically assign the next available memory 
and IRQ setting for Ethernet adapters when default settings conflicL 
This functionality is not available with token-ring NICs; their default set¬ 
tings must be changed via setup software. An advantage of the driver is 
that it requires only 24 KB of memory Iversus the 53 KB required for tiq>- 
icai C&S drivers). 

CCMSTR.SYS loads into memory when you boot the host system. The 
driver supports PCMCIA^s hot-removal and insertion feature. However, the 
driver does not support the hot removal of a card after Novell NetWare 
network drivers have been loaded. A pop-up window displays the type of 
PCMCIA card present, its IRQ level, and I/O and memory addresses. 

We tested the CCMSTR.SYS driver on tiie CNet CNIOBT and the Xircom 
CreditCard Ethernet Adapter, and it experienced no problems. 

Versa Technology is planning to bundle the CCMSTR.SYS driver with a 
desktop card reader that is now under development The primary market 
for the driver Is system vendors and OEMs, but a BBS from which to 
download the driver will be available. The driver supports PCMCIA versions 
1.0 throu^ 2.1, and Versa Technology can supply a list of PCMCIA de¬ 
vices that have been successfully tested with its driver. Contact the com¬ 
pany at (714] 533-6668. 


P CMCIA support by portable computers is 
becoming universal. For example, in our 
March Lab Report (see *‘46 Powerful Porta¬ 
bles**), 83 percent of the 486-based note¬ 
books and subnotebooks we reviewed contained 
at least one PCMCIA slot. In addition, internal and 
external PCMCIA-card readers are also available 
for desktop systems. 

The cards that we tested here conform to the 
PCMCIA release 2,01 Type 11 standard and to the 
IEEE 802,3 Ethernet standard; they conform to the 
standard dimensions of 2.16 by 1.35 by 1.3 inches. 

The cards are all software-configurable and draw 
their power from the client system, so they do not 
use external AC adapters. 

In the mobile market, these cards compete di¬ 
rectly against parallel-port Ethernet adapters. The 
average price for a PCMCIA Ethernet adapter is 
$257, which is also the average price for a portable 
Ethernet adapter with EPP support. In our overall 
tests, the PCMCIA adapters outperformed the 
portable adapters in EPP mode by an average of 
11 percent. 

However, we found that the performance ad¬ 
vantage of PCMCIA adapters was somewhat ap¬ 
plication-dependent. For instance, they outper¬ 
formed the parallel-port adapters by about 15 
percent in our spreadsheet benchmarks but posted 
only a 4 percent advantage in the cc:Mail for Win¬ 
dows tests, which tend to be more processor-in- 
tensive. 

We saw less than a 7 percent difference between 
the fastest and the slowest PCMCIA adapters (the 
3Com EtherLink III PCMCIA and Xircom*s CreditCard 
Etliernet Adapter, respectively). Consequently, ease of con- 
figuration and features largely determined our overall rankings. 

These PCMCIA adapters typically come with MAMs (me¬ 
dia-access modules), which connect the cards to the physical 
network* The Boca, CNet, 3Com, and Xircom adapters we 
tested do not require external modules for lOBase-T con¬ 
nections because they can plug directly into an Ethernet hub* 
The Aceton Ethernet PCMCIA Card’s MAM comes with 
both lOBase-T and lOBase-2 connectors, and it automaiical- 
ly identifies the proper cable type. 

Status lights can be very useful in diagnosing network 
problems. Typically LEDs, they provide link-status infor¬ 
mation and show whether data is being transmitted over 
the wire. All but two of the PCMCIA adapters in this review 
have at least two LEDs (either on the MAM or on the card it¬ 
self) for showing both link-status information and whether 
data is being transmitted over the wire* The exceptions are 
3Com’s EtherLink HI PCMCIA, which has only one LED, and 
the Boca PCMCIA lOBase-T Ethernet Adapter, which does 


not contain any status lights. However, neither model was 
hampered by its design: Both received ease-of-use ratings of 
excellent. 

Whether or not C&S (Card and Socket Services) is present 
on a client system largely determines how easy a PCMCIA 
adapter is to use and install* Socket Services is hardware-de¬ 
pendent software that monitors each PCMCIA slot in a sys¬ 
tem to determine if a card is present. Card Services is a hard¬ 
ware-independent software management interface that controls 
communication.s between the PCMCIA card and the system. 
It makes system resources (c.g., IRQ [interrupt request], I/O 
poit, and base-memory address) available to the adapter and 
dynamically allocates the resources when you load the Net¬ 
Ware DOS ODI (Open Data-Link Interface) driver* 

The PCMCIA adapters from Ansel, Kingston, Microdyne, 
and National Semiconductor ship with their own C&S driv¬ 
ers (along with resource-table management software). The 
Boca PCMCIA lOBase-T Ethernet Adapter comes with its 
own C&S software, while the Black Box PCMCIA Ethernet 
Adapter IOBT ships with a device driver that automatically 
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PCMCIA Etlieraet Cards. 


Token Ring. 

TokenRx. A line of Token Ring n^mrk ad(^}tm 
and multi-siation iK<m uniis that fmtuw on-site 
si^)n by IBM 's om Customer Engineers. 7he 



ty, the IBM designed TROPIC cb^ and a retail price 
ofkss than $400. 



Ethernet 

OurEibeRx famUy of ISA and EISA Ethernet network interface 
cards, dual inteface pocket adc^ters, concentrators and trans- 
ceivmprovide soluEons for a wide range (f E^emet connectiv- 


plus value pricing, BheRx is the kkal Eihemet choke. 


Qmdrining indu^ leading performance 
with a retail price of kss than S20Q, 
EtbeRx PCMCIA cards are setting new 



areamilabkinbotb 
lOBase-T and I0Base2 
versiom, st^rtlbe 
uHdest range of 7^)6 B 


(perating systems. 



Our Large Strides In Memory 
Have Led Us Into Networking. 


Certified Compadbilily. 

Kingston networking pn)ducts 



NoveE Netware, Microsoft 


Windows for Workgro:p}s and 
Artisrp lANtastk 
and support every other popular 



^DCWS, 

COMUMIBLE 



05^2 Extended Edition 
and Bat^n WES. 


Kingiton Reliability* 

Network users enjoy the same 
reikdnlity customers have come 
to eopeci fim Kin^n memory 
and prtmsor upgrades. Every 


product is indimckially tested prior to shining, su^xrrted 



by a five-year mrranty. 



More Informatioit 

Eor more information on the Kingston Ene of netwoi^ng 


(800) 435-2620, aW 435-2600 orfax (714)435-2699. 
In Canada^ Dynatecbi ltd. (416) 636-3000 or in 



J^xico: MPS Mayorista 325W95 
or Ingram Dicom328-1Id 1. 



The Inside Name in Upgrades 

Att Trademarks, Re^iiiereii Trademarks and Logos ibeir respective hoiders. 
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At $345 it doesn't 
pay to buy dumb. 


crcjiSiB 

• ^ V' liurfu Mtlttlt Ij'itnM tttUII! MHI' 

‘ ^ ^ ^ * T 2 3 4 5 6 


New Compex TP3000 
manageable 6-port bub. 



Dumb hubs are, well, pretty dumb. 
But intelligent hubs cost too much. 
Now there’s an alternative. New 
Compex TP3(X)0'“ modular, 
manageable 6-port hub system. 

At $345 it’s a pretty smart solution 
for a dumb price. 

Stack the TP3000 in groups of 
four practically indefinitely Any two 
TP3000s may 
be connected 
for 19” rack 
mounting - all 
hardware is 
included. And 
TP3000 hubs stack in here’s the really 
groups of four ^ ^ a j j 

smart part. Add 

the LN3000'“ external intelligent 
module and you get all the hardware 
for SNMP and HMl hub management 
of up to 28 ports for only $745. When 
you figure the math, you’re getting an 
upgradeable hub at under $50/poit 



' hetwori^ I 

NATIONAL ! 

SEMICDNPUCTDft | 


and a fully managed system for less 
than $76/port. 

Basically, with a TP3000 system a 
network can start small and then grow 
indefinitely. Two ports at the back of 
the compact unit let 
you daisy chain the 
hub. Six RJ45 
connectors and 
status LEDs are 
located on the front. One coax 
connector allows you to easily 
connect 10 Base T workstations to 
existing coax networks. Unlike other 
hubs, the TP3000 doesn’t use data 
ports for expansion, so all ports are 
available for node connection. 

The payoff? You can easily start 
with a minimum network, then 



Add iN3000 for network management. 

Circle 74 on Inquiry Card (RESELLERS: 73), 


efficiently grow to a large 
fully managed network ir 
low cost steps. So why bi 
dumb? With the Compex 
TP3000 and IN3000 hub 
system resellers and user 
have still another smart way to out- 
connect the rest. 

U.S,A. Omce 

4055 E- La Palma, Uiiil C. Anaheim, CA 92S07 
(714) 630-7302 • Fax (714) 630-6521 
Singapore Ofllee 
Compex Syslems Pie Ltd 
4 Kim Chaim Terrace. Singapore J 553 
(65) 28S 8220 • Fax (65) 280 9947 
Germany Office 

Ready LINK Netwurkteclttiology GmhH 
AlbeFt-Ein5leLii-Slrasse42, 63322 Rodermark, German 
49 (0) 6074-98017 • Fax 49 (0) 6074-90668 


COMPEX 


Out-connecting the rest 

C 1995 Inc, Cnnpen is n rtgaMWed of Cnppei, Ji»c. 

VilurLinc is i iTiDdicinajft oT Compel, tne, 3Coirl nnd ElherLink IrJldiemiF 
of JConn Corp, AJS Otlw tr»dei(nJWliX nM onpyrigjm pre Iht prupcfty of theii 
icspcoave botdcfs. 



It runs with 
NetWare 














allocates system resources if 
C&S is present. 

Compex^ IBM, and Thom¬ 
as-Conrad supply enabler soft¬ 
ware drivers for use with their 
PCMCIA adapters. An enabler 
is a device driver that resides 
in CONFIG.SYS or AUTO¬ 
EXEC.BAT and accepts con¬ 
figuration parameters (e.g.^ 
IRQ, base I/O, and memory 
address). Enabler drivers can 
also take over if your system 
does not support C&S drivers 
provided by a peripherals ven¬ 
dor. But enablers can limit the 
functionality of the PCMCIA 
card. For instance, you must 
insert the adapter during driv¬ 
er initialization, and there is 
no card insertion/removal sup¬ 
port after you have booted up 
the system. In addition, you 
can make changes to the adapt¬ 
er's default settings only in the 
NET.CFG file for NetWare 
DOS ODI workstations (or in 
the PROTOCOL.INI file for 
NDIS drivers). 

The driver software that is 
included with tlie CLI IC-Card 
T and the Addtron EP-200T 
PCMCIA cards automatically 
configures the adapters for you 
as long as C&S is present. The 
host automatically detects the 
available resources and then 
allocates them for use by the 
network adapter. 

While we 
were testing 
C&S drivers 
and enablers 
or the Versa 
Technology 
driver (see the 
accompany¬ 
ing text box 
on page 252), 
we didn’t en¬ 
counter any 
compatibil¬ 
ity problems 
with our test¬ 
bed notebook. However, our 
tests didn't include running 
multiple PCMCIA cards in a 
single system, and incompati¬ 
bilities can possibly arise when 
you are using cards with dif¬ 
ferent drivers. 

KEY 

Pqpr A Fair AA 

Good AAA Excellent AAAA 


Ranku^far 
This Cat^gon 
C«is)def«d: 



PCMCIA CARDS 


BYTE BEST 


For problonn--Froe RCMCIA ins-tall at ion... 


BEST OVERALi- 


SConi EtherLink III PCMCIA 


■mis card, which uses a proprietary controfler, 
scored the best overall performance In our bench- 
marks. It comes with BMC and twisted-pair couplers 
that can be Inserted only in their proper orientation, 

The EtherUnk III PCMCIA received an ease-of-use 
rating of excellent thanks to its clear and comprehensive 
documentation and an installation program that automaticaily 
configures the card and loads the files necessary for it to function 
as a NetWare DOS ODi client. The EtherUnk lilis not designed to 
communicate with Card Services: its driver directly programs the 
PCMCIA controller in the dient to configure the PCMCfA card. 

{To avoid conflicts. 3Com recommends that C&S not be installed 
unless it's required by another PCMCIA adapter.) 

Also worth noting are the first and second runners-up from 
Thomas-Con rad and Natfortai Semiconductor Each sells for a 
price near that of the 3Com adapter and offers performance 
that's a negligible 3 percent slower than that of the leader. The second-place Thomas-Conrad 
card ships with an enabler software driver. The National Semiconductor adapter offers a 
C&S software driver. 



MnwoRH naivEHS 







mWARE 

OOl 

IPK 

NETBIOS 



pacE 

INDfX 

EASE Of USE 

FEATURES 

SERVER 





BE^ acom EtherUnk III PCMCIA 

S225 

0.60 

AAAA 

AAAA 


»/ 


✓ 


lUKNER-UP Thomas-Conrad TC5041-T 

$230 

0.5S 

AAAA 

AAAA 


✓ 




lUNNER-lfP National Semiconductor InfoMover NE41D0 

S2T3 

D.5fl 

AAAA 

AAAA 


✓ 




RUKMER-UP Xircom CreditCard Ethernet Adapter 

$299 

0.56 

AAAA 

AAAA 


✓ 


✓ 


BWJiNER-DP Alta Research EtherMCIA UTP 

S299 

0,56 

AAAA 

AAAA 

✓ 

✓ 


✓ 


iiRiNER-yp Accton Ethernet PCMCIA Card 

S199 

0,57 

AAAA 

AAAA 

✓ 

✓ 

✓ 


✓ 

Bume-UP Mlcrodyne NE4(K)0T 

S249 

0.5S 

AAAA 

AAA 


✓ 




RUHNfR-U? Kingston EtheRx PCMCIA Adapter 

$179 

0.5S 

AAAA 

AA 


1/ 




mm n? CLtIC-CardT 

$395 

0.57 

AAAA 

AAA 

✓ 

✓ 

✓ 

✓ 


RtiNre-UP IBM Credit Card Adapter 

$225 

0.58 

AAA 

AAA 


✓ 

✓ 

✓ 



Is $200 your limii:? 


LOW COST 


Accton Ethernet PCMCIA Card 


This under-$200 card provides overall performance that's on a par 
with that of PCMCIA adapters that cost $100 more. The adapter's 
media coupler includes both lOBase-T and lOBase-2 connectors. 
The card automatically detects the type of wiring in use. and an 
enabler program automatically loads in the system's configuration 
to allow the card to function in computers that do not include C&S. 
An installation utility helps you select hardware settings and copies 
the appropriate network drivers to a selected subdlrectoiy. The 
adapter’s software also creates a batch file that logs the user on to 
the network as a NetWare ODI client. High-quality documentation 
adds to the ease of Installing and configuring the adapter. 
Kingston's EtheRx PCMCIA Adapter offers a slightly lower price 
and fractlonaliy better performance than the Accton Ethernet PCMCIA Card. However, we found its 
standard features to be inferior, especially its selection of network drivers. 



BKT Accton Ethernet PCMCIA Card 
iiWHER-UP Kingston EtheRx PCMCIA Adapter 
BUNHER-tlP Boca PCMCIA 10Base-T 


fWCE 

SPEED 

INDEX 

EASE DF USE 

FTADtES 

$199 

0,57 

AAAA 

AAAA 

$179 

0.58 

AAAA 

AA 

$195 

0,57 

AAAA 

AA 


WnWORK DRIVERS 


NETWARE 

ODI 

IPX 

NETBIOS 

UNU 

SERVER 

✓ 

✓ 

✓ 



✓ 

✓ 
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Advertising Works 







1 don't know who yoo are. 
t don't know yoor company, 
i donl know your company's product 
I don't know what }rour company stands for. 
i don't kno w your company ’s customers, 
t don't know your company's record. 

! don't know your compony's repatatioo. 
Now-what WJ5 it you wanted to seit me?" 


MORAL Sales slat! before your salesperson calls-with business publication advertising. 


McGRAW-HILL MAGAZINES 

BU StWESS • professional •TECH NICAL 


^his famous McGraw-Hill “Man in the Chair" ad First ran more than 30 years ago. Today, its 
insight is every bit as pertinent; advertising works. Advertising not only forges your company’s 
image and heightens product awareness, it opens doors for the sales calls that build your business. 

In the global 90’s, advertising is even more important to create worldwide awareness of your 
company and products. 

Now, McGraw-Hill’s unique business publications deliver the dynamic worldwide marketplace— 
before, during and after your sales calls—with unparalleled impact. 


BVTE 


Contact: 

Ron Evans, Publisher 
603/924-9281 
603/924-7620 Fax 
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B V T E 

JB K S X 


PORTABLE ETHERNET ADAPTERS 


Portable adapters quickly con¬ 
ned via the parallel port to 
ptirtable and desktop computers, 
which may not have an available 
expansion slot for a standard 
adapter. Because you connect 
these adapters to the parallel p<3rt, 
there are no I/O or interrupt con¬ 
flicts, and there’s no need to re¬ 
set jumpers or switches. 

The portable adapters we test¬ 
ed automaticaily detect which 
parallel port of the system is 
being used, and many automat¬ 
ically configure the adapter to 
run in the highest performance 
mode. All but six of the portable 
adapters we looked at came with 
connectors for both twisted-pair 
and thin coaxial cable. 

But the trade-off for the con¬ 
venience of a ponable adapter is 
slow performance. For example, 
the fastest one we tested, the CLI 
PE-EPPct, has throughput simi¬ 
lar to that of an 8-bit ISA NIC, 
even when us¬ 
ing an EPP. 

Unidirec¬ 
tional parallel 
ports send 8 
bits of data 
at a time, but 
they receive 
only 4 bits of 
data at a time. 
Bidirectional 
parallel ports 
send and re¬ 
ceive 8 bits of data at a time, 
which can improve perfonnance 
by as much as 50 percent over 
that of unidirectional ports. EPPs 
can approximate the perfor¬ 
mance of a standard 8-bit inter¬ 
nal network adapter. For EPP 
mcxle to function, it must be sup¬ 
ported by both the system and 
the portable adapter. 

KEY 

Poor A FairAA 

Good AAA Excellent AAAA 

Ves = ✓ 



Ranlung^ far 
Tills Category 
Consiilered: 


Whon you can't sacri-fico your printer port... 



BEST OVERALL 


Donipex Para Part-E 


ffiis fast adapter uses a National Semiconductor Ethernet 
controller and comes with twisted pair and BNC connectors. 

The Para PortE supports standard, bidirectional, and EPP 
parallel portSt and it draws power from the system’s Keyboard 
connector (an external power adapter is available as a $70 
option). This and the Longshine LCS-SB34P-M [see the low-cost winners, 
below) are the oniy adapters that provide parallel pass-through ports, which let you attach a printer along with the 
portable adapter. The Para Port-E comes with a Novell NetWare ODl driver that automatically detects which 
parallel port is being used and sets the adapter to the highest performance mode. 



PRICE 

SPEED 

INUO 

EASE UF USE 

FEATURES 

suppom 

m 

PAHAllEt 

PASS-THROUGH 

WAIHlAlfTY 

(YEARS) 

STATUS 

LIGHIS 

BEST Compex Para Pr^-E 


0.53 

AA 

AAAA 

✓ 

✓ 

5 

4 

RUHNER-UP CU PE-EPPet 

S199 

0.54 

AAA 

AAAA 

✓ 


S 

3 

RUNNER-UP Xircom Pocket Ethernet Adapter III 

S349 

0.49 

AAAA 

AAA 

✓ 


5 

2 

RUNNERjip GVC Technologies PE-002BT 

S229 

0.52 

AAA 

AAA 

✓ 


5 

B 

RUNNER UP Kingston Dual Interface EtUernet Adapter 

S245 

0.52 

AA 

AAA 

✓ 


5 

6 

RUNNER-UP Siuic El ItePort Combo 

3299 

0.53 

AAA 

AA 

✓ 


5 

4 

RUNNER-UP DEC Pocket Ethernet Adapter 

3299 

0,52 

AA 

AA 

✓ 


1 

2 

RUNNER-UP Lancast 4107 Pocket Ethernet Adapter EPP S255 

0.49 

AA 

AAA 

✓ 


3 

6 


Are speed and price important? 


LOW COHT 


CLI PE-EPPet 


This adapter’s overall performance Is by far the fastest In the under-$200 class, and it is 
second to no other adapter we tested at any price. It uses a Myson Ethernet controller and 
Includes twisted-pair and BNC connectors. Powered by an external AC adapter, the PE- 
EPPet supports standard, bidimctional. and EPP parallel ports and provides automatic 
configuration. LEDs show power/link, reception, transmission, collision, and jabber. 


BEST CU PE-EPPet 
RUNHEI^P Longshine LCS-BBa4P-M 
RUNHER^P 5VEC FDtaO 


PRICE 

SPEED 

INDEX 

EASE OF USE 

FEATURES 

sumMns 

EPP 

PARALLE 

PASS-THRlHiGH 

WARRANTY 

(YIAHS) 

STATUS 

UGHTS 

$199 

0.54 

AAA 

AAAA 

✓ 


5 

3 

$169 

0.36 

AAA 

AA 


✓ 

1 

3 

$129 

0.^ 

AA 

AA 



5 

3 



Eor tile liest uniclireotioiisil perTormance..* 


STANDARD MODE 


Xircom Pocket Ethernet Adapter 111 



A compact unit measuring roughly the size of a business card, this adapter provides 
above-average unidirectional performance and is among the easiest to use, thanks 
to a rubber grip that makes the unit a breeze to attach and remove from the parallet 
port. The adapter draws power from PS/2-siyle mouse ports, and •'^n external AC 
adapter is included. You must install a driver to use the Pocket Ethernet Adapter III 
in EPP mode. The excellent documentation stands out for its clarity. 


Itsr Xircom Pocket Ethernet Adapter ill 
RUNNER UR CLI PE-EPPet 
RUNNER-UP Kingston Dual Interface Ethernet Ad 
RUNNER-UP GVC Technologies PE-002BT 
RUNNER-UP Lengshine LCS^&8a4P-M 
RUHHEt-UP SVEC FD100 



SPEED 



SUPPORTS 

PARAUa 

WAJtftANTV 

STATUS 

PRICE 

INDEX^ 

EASE Of USE 

FEATURES 

EPP 

PASS-THROUGH 

(YEARS) 

UGHTS 

S349 

0,33 

AAAA 

AAA 

✓ 


5 

2 

3199 

0.35 

AAA 

AAAA 

✓ 


5 

3 

S245 

0.34 

AA 

AAA 

✓ 


S 

6 

3229 

0.31 

AAA 

AAA 

✓ 


5 

6 

$189 

0.33 

AAA 

AA 


✓ 

1 

3 

$129 

0.32 

AA 

AA 



5 

3 

$295 

0.31 

AA 

AAA 

✓ 


3 

3 


Using unidirectional parallel porla. 
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You can attach a printer cable to the parallel pass* 



through ports of the Compex 
Para Port-E and the 
Long shine 
LCS-8834P- 
M. This 
allows 
you to 
install a 
portable 
network 
adapter without 
losing the ability 
to print through the parallel port. 



The Aceton Ethernet 
PCMCIA Card’s 
coupler comes with both 
lOBase-T and lOBase-2 
connectors and stilt 
manages to be compact and 
light; the type of cabling 
used is auto-selectable. The ^Com EtherLink III offers a 
similarly flexible design. It comes with two types of cables, one 
with a BNC connector and the other with a twisted-pair 
connector. 


The Black Box Modular Parallel Adapter features modular media units, 
so you donH need to purchase a new adapter if there is a media change. You simply 
attach the modular media unit that matches the cabling system, and the adapter 
reattaches to the network. 



Oul>ious AcliieveiTiorLts 


The GVC NIC-2003BT is software-configurable only with respect to its emulation mtxlc 
(NE2000 or Western Digital 8013EBT). All other settings, including the media type, IRQ, base I/O, and 
interrupt, are configured through jumper settings, which can be tedious to change. This also requires that you 
open up your system to access the card. These settings can lx: altered via software, without powering down 
the host, on all other t6-bil ISA adapters. 

The design of the Danpex EN-6000BT portable adapter 

is subpar. Your fingers tend to slip off the wheels that are used to Lighten 
its screws. Its RJ*45 and BNC connectors are U>cated on the back of the 
unit, along with the plug for the unit’s external AC adapter. Two 
LEDs are sandwiched between the connectors, which makes them 
difficult to monitor. 
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MODULE # 

GVPACITY 

DRIVE FORM 

LM 1050 1 

I.OSOMB 

1 LT3.5-lndi 




ION 


RAIDION® LT and LS Series disk 
anay subsystems are designed for 
use with either Novell NetWare . 

3.1x/4.xorlBMOS/2. 

Easy Upgrade. 

RAIDION, configured 
with 2 modules, pro¬ 
vides mirrored fault 
tolerance up to 3 GB. 

Adding just one more 
module and installing 
RAIDWARE“ doubles 
user capacity and 
upgrades the array to 
RAID 5. Each array can 
be expanded to 32 
modules and 93 GB. 

Exceptional 
Warranty. There is 
a full 5 year warranty 
on all Micropolis high 
capacity disk drives. 

Other RAIDION 
components cany 
a 3 year warranty. 


LM 1760 


1,760 MB 


LT 3.5'tiich 


RM2I00 

RM3020 


2,100 MB 
3,020 MB 


LS 5.25'lnch 
lS1251ncli 


wiody/r chafes mikbk. 


Hot-Swap and Hot Replace¬ 
ment features allow RAIDION to 
be serviced while your network 
remains up and running. In addi¬ 
tion, RAIDION can be configured 
with an On-Line Spare, which 
activates automatically upon drive 
failure ensuring continuous fault- 
tolerant operation. 


Award Winning, in a 

benchmark comparison of arrays, 
Corporate Computing said: "RnirfioH 
wris our overall winner with an impresave 
comfhnaHan of high performance, bw cost, 
and unparalleled expandability" May im. 
RAIDION was also named LAN 
Magazine’s Disk Array Product of 
the Year for 1994. 


Economical. An LT Series three 
module 2 GB array is approximately 
$6,500. An LS Series Raid 5 array with 
a capacity of 6 GB lists for under 
$13,000. That’s about $2.00 per MB. 
RAIDION’s low price makes fault toler¬ 
ance affordable for any size network. 
For the name of the reseller nearest 
you. can toll free 1-800-395-3748. 



MICROPOUS 


All logos and names are the property of their respective owners. 

Circle 108 en Inquiry Card. 



























ROLL CALL OF FXllFRJNFX AOAPTKRS 



mm 

MOSEL 

PRICE 

SPEES 

INDEr 

EASE OF USE 

FEATURES 

CrnTMlLE)! VEKDOR 

Addlron Technology 

AE-2O0JL-N 

$95 

1.00 

AAA 

AAAA 

Winbond 

Allied Telesis^ (no. 

AT-150gBT Plus 

S100 

1.03 

AAAA 

AAA 

AMD 

Alta Research Corp. 

EtherCombo-i6+ T/C 

$99 

1.00 

AAAA 

AAAA 

National Semfeor>ductof 

Anco Technology, Inc. 

E-t6CT 

$55 

0,99 

AA 

AA 

Ance 

Ansel Communications 

NS2000-3 

$149 

0,99 

AA 

AAA 

National Semtcorrducter 

Aroo Electronics 

AC-9000S 

$150 

1.01 

AA 

AAA 

3MC 

Artisoft, Inc, 

Node Bunnerrai 2000/1 

$124 

1.00 

AAAA 

A 

Artisoft 

Cel-AN Technology , Inc. 

eaiococ 

$89 

1.01 

AAA 

AAA 

Realiek 

CLI, Inc. 

Ether-16T 

$99 

1,D1 

AA 

AA 

Myson 

C Net Technology 

CN8&aE 

$149 

1.00 

AAAA 

AAAA 

National Semiconductor 

Gompex, Irrc, 

ENel 16 Combo/VP 

$99 

1.01 

AAAA 

AAA 

National Semiconductor 

CompuLAN Technology, Inc. 

ES50 Pius 

$99 

0.99 

AAA 

AA 

UMC 

Danpex Corp. 

EN-2400P3 

$86 

1.00 

AA 

AA 

Winbond 

Digital Equipment Corp. 

ElherWorks 3 Turtao/TP 

$155 

0,90 

AA 

AAA 

DEC 

Elisa Technology 

ETE-LAN002TLC 

$45 

1.00 

AA 

AAAA 

National Semiconductor 

GVC TechnologiBs. Inc. 

NIC-2003BT 

$109 

1.00 

AA 

AAAA 

National Semiconductor 

Hewlett-Packard Co. 

PC LAN Adapter NC/16 TP 

$119 

1.02 

AAAA 

A A 

AMD 

KTI Networks 

HT-NE 2000E3 

S1D9 

0.99 

AA 

AAA 

Winbond 

IBM Gorp. 

LAN Adapter for Ethernet TP 

$95 

0.97 

AAA 

AA 

National Semiconductor 

Intel Corp, 

ElherExpress Flash TP 

$139 

0.99 

AAAA 

AAA 

Intel 

Kingston Technology Corp, 

EtheRx 2000 Plus Triple Interface 

$89 

0.97 

AAAA 

AA 

National Semiconductor 

Lancast 

4116 Combo Card 

$79 

1.00 

AA 

AAAA 

National Samicoi^duclor 

Lannet, Inc. 

LEC-45T/AT 

$269 

1,01 

AAA 

AAA 

SMC 

Longshine Microsystem, Inc. 

LCS'e634L-TBA 

$79 

1.01 

AAAA 

AAA 

LSIC 

Microdyne Corp. 

NeaoOOTpius 

$97 

0.99 

AAA 

AA 

National Semiconductor 

National Semiconductor 

tnfoMover NE2000plus 

$97 

1,00 

AAA 

AAA 

National Semiconductor 

Ocean Information Systems 

E1hernel-2000+3 

$75 

0,97 

AAA 

AA 

AMD 

Racal InlerLan, Inc. 

ElherBlaster TP 

$159 

1.02 

AAAA 

AAA 

AMD 

Standard Microsystems Corp. 

EfrtelST Ultra 

$129 

1.04 

AAAA 

AA 

SMC 

Sureman Computer Corp. 

Sufocom EP-301T 

$119 

1.01 

AAA 

AAA 

Surecom/Maxonics 

SVEC Computer Corp. 

FD0490I 

$69 

0.99 

AA 

AAA 

UMC 

Thomas-Conrad Corp. 

TC5143-T 

$98 

1.00 

AAAA 

AAAA 

National Semiconductor 

^ 3Com Corp, 

EttierLtnk III 

$143 

1.07 

AAAA 

AAAA 

3Com 

Top Microsystems Corp. 

TE-2C11SC 

$119 

1.00 

AA 

AAA 

Winbond 

Xinelron, Inc, 

Xi32rTCA 

$79 

1.01 

AA 

AA 

RTC 

Accton Technology Corp. 

Elhemei PCMCIA Card 

$199 

0.57 

AAAA 

AAAA 

Accton 

Addlron Technology 

EP-200T 

$259 

0.57 

AAAA 

AA 

National Semiconductor 

Alta Research Corp* 

ElherMClA UTP 

$299 

0.56 

AAAA 

AAAA 

National Semiconductor 

Ansel Communications 

NP 6800-T 

$249 

0.56 

AAAA 

AA 

National Semiconductor 

Black Box Corp. 

PCMCIA Ethernet Adapter 106T 

$349 

0.57 

AAA 

AA 

Proprietary 

Boca Research, Inc. 

PCMCIA 10Base-T Ethernet Adapter 

$195 

0.57 

AAAA 

AA 

Fujitsu 

CLI, Inc. 

IC-CardT 

$395 

0.57 

AAAA 

AAA 

Myson 

CNet Technology 

CN10BT 

$299 

0.56 

AAAA 

AA 

National Semiconductor 

Compex, Inc. 

ENeFMCIA 

$249 

0.58 

AAAA 

AA 

National Semiconductor 

IBM Corp. 

Credit Card Adapter for Ethernet 

$225 

0,56 

AAA 

AAA 

National Semiconductor 

Kingston Technology Corp. 

EtheRx PCMCIA Adapter 

$179 

0,58 

AAAA 

AA 

National Semiconductor 

Microdyne Corp. 

NE4000T 

$249 

0.58 

AAAA 

AAA 

National Semiconductor 

National Semiconductor 

InfoMover NE410Q 

$213 

0.58 

AAAA 

AAAA 

National Semiconductor 

Thomas-Con rad Corp. 

TC5041-T 

$230 

0.58 

AAAA 

AAAA 

National Semiconduclor 

3Com Corp. 

Etheflink lit PCUGIA 

$225 

0.60 

AAAA 

AAAA 

3Cofn 

Xircom, inc. 

CreditCard Ethernet Adapter 

$299 

0.56 

AAAA 

AAAA 

Fujitsu 

Addlron Technology 

EP-300T 

$159 

0.23 

AAA 

A 

National Semiconductor 

Black Box Corp. 

Modular Parallel Adapter W/SPC 

1325 

0.33 

AA 

AA 

National Semiconductor 

CLI. Inc. 

PE-EPPct 

$199 

0.54 

AAA 

AAAA 

Myson 

CNet Technology 

CN60ET 

$249 

0.37 

A 

AA 

Tamarack 

Compex, inc. 

Para Porl-E 


0.53 

AA 

AAAA 

National Semiconductor 

Danpex Corp. 

EN-6000BT 

$165 

0.2S 

A 

AA 

Realtek 

Digital Equipment Corp. 

Pocket Ethernet Adapter 

$299 

0.52 

AA 

AA 

DEC 

GVC Technologies, Inc. 

PE-002BT 

$229 

0.52 

AAA 

AAA 

SMC, Intel, Nat'1. Semi. 

Kingston Technology Corp. 

Dual Interface Ethernet Adapter 

$245 

0.52 

AA 

AAA 

National Samkiqnductor 

Lancast 

4107 Pocket Ethernet Adapter EPP 

$295 

0.49 

AA 

AAA 

Tamarack 

Longshine Microsystem, trvc. 

LCS-6a34P-M 

$169 

0.36 

AAA 

AA 

Realtek 

Standard Microsystems Corp. 

Elite Port Combo 

$299 

0.53 

AAA 

AA 

SMC 

Sureman Computer Corp. 

Surecom EP-401 

$235 

0.49 

AA 

AA 

Tamarack 

SVEC Computer Corp. 

FD100 

$129 

0.32 

AA 

AA 

Realtek 

Xircom, Inc, 

Pocket Ethernet Adapter IK 

$349 

0.49 

AAAA 

AAA 

Fujitsu 


= BYTE Best. ’ Relative lo the NESOOOpJus, which equals 1 . Scores are not directly comparable among technology types. Excellent AAAA. Good AAA Fair A A Poor A 
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H«HgWA«E- 

AUTOMATIC 

SHIRED 

nOGRAMMED 



MEDIA SUPPORT' 

ROOT ROMS 


EMULATIDHS 


CONFIGURABLE^ 

CONFIGURATION 

RAM 

I/O 

OMA 

THICK COAXIAL THIN COAXIAL 

ROVEIL 

UNIX 

SCOM 

NE2000 

SMC/WC 



✓ 

✓ 



✓ 

✓ 



4/ 

4/^ 





t/ 


✓ 

✓ 



4/ 


✓ 

»/ 

✓ 

✓ 



✓ 

✓ 



4/ 

✓ 








✓ 



4/ 




✓ 

✓ 


✓ 

✓ 

✓ 



1/ 

4/ 

✓ 



1/ 



✓ 

4/ 






1/ 


✓ 




Third-party 



4/ 


✓ 



i/ 



4/ 

4/ 



4/ 





4/ 




4/ 



4/ 



t/ 

✓ 



1/ 


4/ 



✓ 

4/ 


✓ 

✓ 

1/ 



✓ 

✓ 



✓ 

✓ 


✓ 


✓ 




✓ 



✓ 







✓ 

1/ 

1^ 



4/ 


✓ 







4^ 


4/ 

4/ 

4P^ 

✓ 



1/ 


i/ 

✓ 

✓ 



4/ 


✓ 


✓ 

1/ 


✓ 

✓ 

✓ 



4/ 

1/ 


»/ 



✓ 











✓ 


✓ 

4/ 

%/ 








✓ 




4/ 



✓ 



✓ 

✓ 

✓ 


✓ 


✓ 






✓ 

✓ 

✓ 


✓ 

✓ 

4/ 



✓ 





4/ 



1/ 

✓ 



4/ 

4/ 

✓ 


✓ 

✓ 


✓ 

1/ 


✓ 

4/ 

✓ 

1/ 


✓ 

✓ 

4/ 


✓ 


4^ 



i/ 

✓ 



i/ 

1/ 




4/ 



4/ 




✓ 



✓ 


1/ 



4/ 



✓ 


✓ 

✓ 

✓ 


✓ 



4/ 


✓ 

✓ 




4/ 





4/ 


✓ 

✓ 

✓ 





✓ 

4^ 



✓ 



✓ 

✓ 


4/ 


✓ 


4/ 

41^ 

✓ 




4/ 



✓ 

4/ 



✓ 


✓ 

✓ 


✓ 




iP^ 

✓ 


✓ 

✓ 


✓ 


✓ 


✓ 



)/ 

✓ 





✓ 

1/ 


4^ 

✓ 




✓ 


✓ 



*/ 



✓ 

✓ 








✓ 




N/A 

N/A 

N/A 

N/A 

N/A 


C&S^ 


✓ 




N/A 

N/A 

N/A 

N/A 

N/A 



✓ 

✓ 




N/A 

N/A 

N/A 

N/A 

N/A 


c&s 

✓ 





N/A 

N/A 

N/A 

N/A 

N/A 


c&s 


✓ 




N/A 

N/A 

N/A 

N/A 

N/A 



✓ 





N/A 

N/A 

N/A 

N/A 

N/A 


c&s 






N/A 

N/A 

N/A 

N/A 

N/A 





✓ 



N/A 

N/A 

N/A 

N/A 

N/A 



✓ 





N/A 

N/A 

N/A 

N/A 

N/A 



✓ 





N/A 

N/A 

N/A 

N/A 

N/A 


c&s 

✓ 





N/A 

N/A 

N/A 

N/A 

N/A 


c&s 

✓ 





N/A 

N/A 

N/A 

N/A 

N/A 


c&s 

✓ 

✓ 




I^A 

N/A 

N/A 

N/A 




✓ 





N/A 

N/A 

N/A 

N/A 

N/A 




✓ 




N/A 

N/A 

N/A 

N/A 

WA 


c&s 

✓ 





N/A 

N/A 

N/A 

N/A 

N/A 

Automatic 

N/A 


1/ 




N/A 

N/A 

N/A 

N/A 

N/A 

Automatic 

N/A 


✓ 




N/A 

N/A 

N/A 

N/A 

N/A 

Automatic 

N/A 


✓ 



✓ 

N/A 

N/A 

N/A 

N/A 

N/A 

Automatic 

N/A 


✓ 




N/A 

N/A 

N/A 

N/A 

N/A 

Autoinattc 

N/A 





1/ 

N/A 

N/A 

N/A 

N/A 

N/A 

Automatic 

N/A 


✓ 



✓ 

N/A 

N/A 

N/A 

N/A 

N/A 

Automatic 

N/A 






N/A 

N/A 

N/A 

N/A 

N/A 

Autornatic 

N/A 

i/ 




✓ 

N/A 

N/A 

IM/A 

N/A 

N/A 

Automatic 

N/A 


✓ 



✓ 

N/A 

» 

N/A 

N/A 

N/A 

Automatic 

N/A 


✓ 



✓ 

N/A 

N/A 

N/A 

N/A 

N/A 

Automatic 

N/A 


✓ 




N/A 

N/A 

N/A 

N/A 

N/A 

Automatic 

N/A 

✓ 




4/ 

N/A 

N/A 

N/A 

N/A 

N/A 

Automatic 

N/A 








N/A 

N/A 

N/A 

Automatic 

N/A 


l/ 



l/ 

N/A 

N/A 

N/A 

N/A 

N/A 

Automatic 

N/A 






N/A 

N/A 

N/A 

N/A 

N/A 


® AIE the NICs In this report ware software configureble. CSS Card arHJ Socket Services. * All products supported twiste<t-pair. M/A = not applicable. ✓ = yes. 
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KOLl. CALL OF EXllFKrMEX AOAEXERS 


VENDOR 


MDOa 


MtTWJlRt 
SERVER QDI 


m 


NETWOR K DRIVERS 
NETWARE KT 

CilEN! NETSIOS UNIX 


NOIS 


LOOPRAOK 


I 



Addtron Technology 

AE-20CyL-N 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

Allied Teiesis, Ino, 

AT-1500BT Plus 


✓ 



✓ 

✓ 

✓ 

1/ 

Alla Research Corp, 

ElherCombO'l 6+ T/C 

✓ 




✓ 

✓ 

✓ 

✓ 

Anco Technology. Inc. 

E-16CT 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Ansel Communications 

NS2000-3 

✓ 






✓ 

✓ 

Aroo Electronics 

AC-SOOOS 

✓ 

✓ 

✓ 

1/ 

✓ 


✓ 

1/ 

Artisoft. Inc* 

Node Runner/Si ZOOO/T 


✓ 



✓ 


✓ 


CeLAN TechnoEogy^ Inc. 

E2000C 


✓ 

✓ 

1/ 


✓ 

✓ 

✓ 

CLI. Inc. 

Ether-IST 

✓ 

✓ 

*/ 

✓ 

✓ 

1/ 

✓ 

✓ 

CNot Technology 

CNsasE 


✓ 

✓ 




✓ 

✓ 

Compejc. Inc, 

ENetlBCombo/VP 

✓ 

✓ 

✓ 




✓ 

✓ 

CompuLAN Technology. Inc. 

E650 Plus 

✓ 

1/ 

✓ 




✓ 

✓ 

Danpex Corp, 

EN-240OP3 

✓ 

✓ 

✓ 



✓ 

✓ 


Digital Equipment Corp, 

EtherWorl^s 3 Turbo/TP 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 


EEisa Technology 

ET1-LAN002TLC 

✓ 

✓ 




✓ 

✓ 

|/ 

GVCTechr^ofogies, Inc. 

NtC-20038T 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

1/ 

Hewlett-Packard Co. 

PC LAN Adapter NC/16 TP 

✓ 

✓ 




✓ 

✓ 

✓ 

HTl Networks 

HT-NE 2D00E3 



1/ 

1/ 

1/ 

✓ 

✓ 


IBM Corp* 

LAN Adapter for Ethernet TP 

✓ 



✓ 

✓ 


✓ 

✓ 

Intel Corp. 

EtherExpress Rash TP 

✓ 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

Kingston Technology Corp. 

EtheRx 2000 Plus Triple Interface 


✓ 





✓ 

✓ 

Lancast 

4116 Combo Card 

✓ 

✓ 

✓ 



1/ 

✓ 

✓ 

Lannet. Inc. 

LEC-45T/AT 

✓ 

✓ 

✓ 

✓ 

✓ 

1/ 

✓ 

✓ 

Longshine Microsystem. Inc. 

LCS-8634L-TBA 

✓ 

✓ 




✓ 

✓ 


Microdyne Corp. 

NE2000T plus 

✓ 

✓ 





✓ 


National Semiconductor 

InloMover NE2000plus 

✓ 

✓ 

✓ 

✓ 

1/ 

✓ 

✓ 


Ocean Information Systems 

£themet-2000+3 


✓ 

✓ 


✓ 




Racal InterLan. Inc. 

EtherBlasler TP 

tY 

✓ 

✓ 


✓ 

✓ 

✓ 

✓ 

Standard Microsystems Corp. 

eite16T Ultra 

1/ 


✓ 

1/ 

✓ 

✓ 

✓ 


Sureman Computer Corp. 

Surecom E P-30 IT 

✓ 

✓ 

✓ 




i/ 

✓ 

SVEC Computer Corp, 

FD0490I 

✓ 

✓ 

✓ 



1/ 

1/ 

✓ 

Thomas-Conrad Corp. 

TC5143-T 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

iZCom COfp, 

EthcrUnkllt 

✓ 


»/ 

✓ 

✓ 

✓ 

✓ 

✓ 

Top Microsystems Corp. 

TE-2015C 

1/ 

✓ 

✓ 

✓ 

✓ 


✓ 

✓ 

Xinetfon, Inc. 

XI-321TGA 

✓ 

✓ 

✓ 




✓ 

✓ 

Acctcn Technology Corp. 

Ethernet PCMCIA Card 

1/ 

✓ 

✓ 


✓ 

✓ 

✓ 


Addtron Technology 

EP-200T 


✓ 

✓ 




✓ 


Alta Research Corp. 

EtherMClA liTP 

✓ 

✓ 



✓ 


✓ 

✓ 

Ansel Communications 

NP 6800-T 


✓ 





✓ 

✓ 

Black Box Corp, 

PCMCIA EthernetAdaplerlOBT 

✓ 

✓ 

✓ 


✓ 


✓ 


Boca Research. Inc. 

PCMCIA lOSaseT Ethernet Adapter 


1/ 





✓ 

✓ 

CLI, Inc. 

iC-Card T 


✓ 


✓ 

✓ 


✓ 


CNet Technology 

CN10BT 


✓ 





✓ 


Compex. Inc. 

ENet-MCiA 


✓ 





✓ 

✓ 

IBM Corp. 

Credit Card Adapter for Ethernet 


✓ 


✓ 

✓ 




Kingston Technology Corp* 

EtheRx PCMCIA Adapter 


✓ 







Micnodyne Corp, 

NE4000T 


✓ 





✓ 


National Semiconductor 

InfoMover NE4100 


✓ 





✓ 


Thomas-Conrad Gorp. 

TC5041T 


✓ 




✓ 

✓ 


, 3C<3m Corp. 

EtherLInk III PCMCIA 





✓ 


✓ 


Xircom. Inc. 

CreditCard Ethernet Adapter 


✓ 



1/ 


✓ 


Addtron Technology 

EP-300T 

✓ 




1/ 


✓ 


Black Box Corp. 

Modular Parallel Adapter W/SPC 



✓ 

✓ 



✓ 

✓ 

CLI, Inc* 

PE-EPPot 

✓ 

✓ 

1/ 

✓ 



✓ 

✓ 

CNet Technology 

CN60ET 



✓ 




✓ 


L Compex, Inc* 

Para Port-£ 

✓ 


✓ 





✓ 

Danpex Corp, 

EN-6000BT 


✓ 

✓ 



✓ 

✓ 


Digital Equipment Corp, 

Pocket Ethernet Adapter 


✓ 


✓ 

✓ 

✓ 

✓ 


GVC Technologies. Inc. 

PE-002BT 


✓ 

✓ 



1/ 

✓ 

✓ 

Kingston Technology Corp, 

Dual Interface Ethernet Adapter 


✓ 





✓ 


Lancast 

4107 Pocket Ethernet Adapter EPP 


✓ 

✓ 




✓ 


Longshine Microsystenit Inc. 

LCS^834P-M 


✓ 

✓ 



✓ 

✓ 


Standard Microsystems Corp, 

BitePort Combo 


✓ 

✓ 




✓ 


Sureman Computer Corp. 

Surecom E P-401 


✓ 

i/ 




✓ 

✓ 

SVEC Computer Corp. 

FD100 


1/ 




✓ 



Xircom, tnc. 

Pocket Ethernet Adapter III 


✓ 

✓ 


✓ 


✓ 

✓ 


= BYTE Best ✓ = yes. 
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DJAGKflSTICS 


INTERSTATIOK 

TRANSMISSiOH 

FRAME 

OVERRUNS 

CRLIESIONS 

TRANSHIT- 
BUFFESSIZE (NO) 

INTERRUPTS 

STATUS 

UOHTS 

WARRANTY 

(TEARS) 

PRONE 

TOLL-FIEI PHONE 

INPIRV 

NUMBER 




16 

3 

2 

5 

(510) 770-0120 

(800) 996^38 

1105 




16 

a 

4 

Lifetime 

(415) 964-2771 

(800)424^284 

1106 

✓ 


1/ 

16 

9 

4 

Ufetime 

(305) 428-8535 

(800) 423-8535 

1107 

✓ 



16 

a 

1 

2 

(714) 992-9000 

(800) 545-2626 

1108 




3 

a 

2 

5 

(406) 452-5041 

(800) 998-2675 

1109 

✓ 


✓ 

4 

4 

3 

5 

(305) 925-266S 

(800) 458-1666 

1110 

✓ 



32 

5 

1 

5 

(602) 670-7400 

(SOO) 046-9726 

1111 

✓ 



16 

8 

2 

Lifetime 

(408) 434-6388 

(800) 272-3526 

1112 

✓ 


✓ 

8 

7 

3 

5 

(714) 572-8000 

(800) 727-5250 

1113 




16 

8 

2 

Ufetime 

(408) 954-aOOO 

(SOO) 486-2630 

1114 




3 

8 

1 

5 

(714) 630-7302 

(000) 279-8891 

1115 



✓ 

16 

g 

2 

5 

(408) 432-8899 

(000)486-8810 

1116 




16 

7 

2 

5 

(408) 437-7557 

(800) 452-1551 

1117 

✓ 

✓ 


12S 

4 

2 

1 

(508) 4a6--6949 

(800) 344^25 

1118 

✓ 


1/ 

16 

3 

2 

5 

(510) 651-5817 

None 

1119 



1/ 

16 

3 

2 

5 

(201) 579-3630 

(800) 289-4821 

1121 

»/ 



N/A* 

3 

2 

Lifetime 

None 

(800) 533-1333 

1122 




16 

9 

2 

5 

(408) 745-0100 

Nona 

1123 

✓ 

✓ 


16 

7 

2 

5 

None 

f&OO) 426-2255 

1124 


✓ 


12 

7 

2 

Lifetime 

(503) 629-7354 

(800) 538-3373 

1125 

✓ 



16 

6 

2 

5 

(714) 435-2600 

(SOO) 435-2620 

1126 

✓ 


✓ 

3 

8 

2 

3 

(603) 880-1883 

(800) 752-2768 

1127 

✓ 



8 

4 

2 

1 

(714) 752-6638 

(800) 435-7535 

1128 




8 

8 

0 

1 

(310) 903-0899 

None 

1129 

✓ 



16 

a 

2 

Ufetime 

(703) 739-0500 

(800) 255-3967 

1130 

✓ 



8 

e 

1 

Lifetime 

(408) 721-5000 

(800) 231-6072 

1346 

✓ 

✓ 

✓ 

32 

7 

3 

1 

(818) 339-8888 

(800) 325-2496 

1347 

✓ 



0 

8 

1 

Lifetime 

(508) 263-9929 

(800) 526-8255 

1348 

1/ 

✓ 


16 

7 

2 

Lifetime 

(516) 435-6000 

(800) 762-4968 

1349 




16 

8 

2 

5 

(018) 333-7730 

None 

1350 

✓ 



16 

7 

4 

6 

(714) 756-2233 

None 

1351 

✓ 

✓ 


16 

5 

4 

5 

(512) 836-1935 

(800) 332-8683 

1352 

1 / 

✓ 


2 

15 

1 

Lifetime 

(408) 764-500 

(B00)63&3266 

1353 

✓ 



1.5 

7 

1 

5 

(408) 980-9813 

(BOO) 827-8721 

1354 




16 

8 

2 

3 

(408) 727-5509 

(800) 345-4415 

1355 

✓ 


1/ 

3 

8 

2 

2 

(400)452-8900 

(800) 926-9288 

1356 




16 

1 

4 

1 

(510) 770-D120 

(000) 998-4638 

1357 

✓ 



16 

9 

2 

5 

(305)428-0535 

(800) 423-8535 

1358 




3 

7 

2 

5 

(400) 452-5041 

(800) 998-2675 

1359 




64 

UnlimRsd 

4 

1 

(412) 746-5500 

None 

1360 




2 

7 

0 

5 

(407) 997-6227 

None 

1361 




8 

Unlimited 

4 

5 

(714) 572-SOOO 

(800) 727-5250 

1362 




64 

3 

2 

Lifetime 

(408) 954-8000 

(800) 486-2630 

1363 




3 

3 

2 

2 

(714) 630-7302 

(800) 279 8891 

1364 

1 / 

✓ 


16 

7 

2 

5 

None 

(800) 426-2255 

1366 

✓ 



16 

3 

2 

5 

(714) 435-2600 

(800) 035-2545 

1367 




16 

3 

2 

Lifetime 

(703) 739-0500 

(800) 255-3967 

1366 




3 

Unlimited 

2 

Lifetime 

(408) 721-5000 

(800) 231-6072 

1369 

iK 

✓ 

✓ 

16 

3 

2 

5 

(512) 836-1935 

(800) 332-8683 

1370 

✓ 

✓ 

✓ 

2 

8 

1 

LHelime 

(408) 764-500 

(800)638-3266 

1371 




4 

15 

2 

5 

(018) 878-7600 

(800) 874-7875 

1372 




8 

2 

4 

1 

(510) 770-0120 

(800) 998-4638 

1373 




0 

2 

2 

1 

(412) 746-5500 

None 

1374 

✓ 

✓ 

✓ 

8 

2 

3 

5 

(714) 572-8000 

(000) 727-5250 

1375 




8 

2 

2 

Ufetime 

(408) 954-8000 

(800) 486-2688 

1376 




d 

2 

4 

S 

{714} 630-7302 

(SOD) 279-SS91 

1377 




64 

2 

2 

2 

(408) 437-7557 

(000)452-1551 

1378 

✓ 

✓ 

✓ 

128 

0 

2 

1 

(508) 486-6949 

None 

1379 

✓ 



8 

0 

6 

S 

(201)579-3630 

(800) 289^821 

1381 

✓ 



32 

2 

6 

S 

(714) 435-2600 

(000) 435-2620 

1382 

✓ 

✓ 

1/ 

3 

2 

6 

3 

(603) 880-1833 

(SOO) 752-2760 

1383 




4 

2 

3 

1 

(310) 903^0699 

None 

1384 




32 

1 

4 

S 

(516) 435-6000 

(800) 762^960 

1385 




8 

1 

3 

1 

(81S) 333-7730 

None 

1306 

✓ 



32 

2 

3 

5 

(714) 756^2233 

None 

1307 




8 

3 

2 

5 

(818) 878-7600 

(SOO) a74-7S75 

1300 


* Uses driver for buffering from 3 KB to 24 KB. 
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BYTE's Mac Programmer's Cookbook 

by Rob Tennell Includes One 3.5-fnch Disk. 

$29.95 

ISBN: CM)7-882062^6 



BYTE's Windows 

Programmer's 

Cookbook 

by L John Ribar 
Includes One 
CD-ROM Disk. 

$34.95 

ISBN: 0-07-882037^5 


BV 1 E 


^K»cirinfl [ R'l 



BYTE's DOS 
Program m e r's 
Cookbook 

by Craig Menefee, 
Lenny Bailes and 
Nick Anis 
Includes One 
CD-ROM Disk. 

$34.95 

ISBN: (K)7-882048-0 


Secret 

Recipes 

FOR THE SERIOUS 

CODE CHEF 


No longer underground„.the best-kept 
secrets and profound programming tips 
have been liberated! You'll find them all 
in the new BYTE Programmer's 
Cookbook series - die hottest hacks» 
facts, and tricks for veterans and 
rookies alike. These books are 
accompanied by a CD-ROM or disk 
packed with code from the books plus 
utilities and plenty of other software 
tools you'll relish. 


BVTE 


M 

It ft ( i ft n E R's 

1 1 .ft r a ft ft « 

I’o 



BYTE's OS/2 
P rogram mer's 
Cookbook 

by Kathy Ivens and 
Bruce HaJIberg 
Includes One 
CD-ROM Disk 

$34,95 

ISBN: 0-07-882039-1 


ALSO FROM BYTE 



to CO-ROM 

by Michael Nadeau 
Includes One 
CD-ROM Disk 

$39.95 

ISBN: 0-07-881982-2 


Available novv at your local book and computer stores: 


Bames^Noi^le Border 



cMSwir^MOKs ELBK-Tmc micro cEncFi 


Circle U5 on Inqfulry Card, 


or call 1,800.622,8156 any time. Mention key code SF64BYL 
and use your American Express, VISA, Discover, or Mastercard, 


Osborne TiiS 

Get Answers- Get Osborne 
For Accuracy, Quality and Value 























Core Technologies 


CPUs 


PowerPC 604 Weighs In 


six execution units and dynamic 
brancli pradictinn hlgtillght IBM/ 
M<»torQla*s now processor 


BOB RYAN ANO TOM TiiOMRSON 

W ith the backing of parents IBM, Motorola, and Ap¬ 
ple, the PowerPC architecture has the best chance 
of taking significant market share away from the 80x86. 
The appeal of the original PowerPC—the 601—was that 
it offered the performance of the original Pentium for 
the price of a 486. The latest PowerPC, the 604, raises the 
stakes by offering performance that is 50 percent better 
than the latest Pentium, the 100-MHz P54C, 

Pricing hadn’t been established at the time of this writ¬ 
ing, but Russell Stanphill, codirector of the IBM/Motor¬ 
ola Somerset design facility, says that 604 pricing will 
maintain the price/peiformance advantage that the Power¬ 
PC in general enjoys over the 80x86. The P54C current¬ 
ly sells for $995 per thousand and will likely be under 
$900 by fall. Despite its higher performance, the 604 
will have to beat this price significantly to make reason¬ 
ably priced 604-based personal computers possible. 

At 100 MHz and with 1 MB of secondary cache and a 
66-MHz bus, 604 simulations provide 160 SPECint92 
and 165 SPECfp92, easily eclipsing the 100 SPECmt92 
and 80 SPECfp92 of the P54C. The design team achieved 
this performance by incorporating six separate execu¬ 
tion units into the processor, three more than the 601 and 
two more than the 603. In addition, llie 604 employs dy¬ 
namic branch prediction to keep the execution units filled 
with instructions, yet it retains full compatibility with 
the other PowerPC processors. 

The 604 will sample in the third quarter of this year and 
ship in at least limited-volume quantities in the fourth 
quarter. You can expect to see systems from Apple and 
IBM based on the part late this year or early next year. 

Inside 604 

With personal computers—as opposed to workstation- 
class machines—integer performance is everything, and 
the 604 microarchitecture betrays its PC leanings. Of its 
six execution pipelines, three are dedicated to integer 
functions. Two of the integer units handle single-cycle, 
register-to-register instructions, while the third is a more 
complex three-stage pipeline that handles integer multi¬ 
plies and divides. The 604 is the first MPU (micro¬ 
processor unit) to offer three integer pipelines. 

The other execution units in the 604 are an IEEE 754- 
compatible FPU, a load/store unit that moves data be¬ 
tween registers and memory, and a branch unit that han¬ 


dles changes in the flow of instructions into the proces¬ 
sor. The execution units are fed instructions and data by 
separate 16-KB, four-way set-associative instruction and 
data caches, which in turn communicate off-chip dirough 
the bus interface unit. 

The 604 fetches up to four instructions per cycle from 
the instruction cache. It deposits these into an eighi-entiy 
prefetch/decode buffer. The bottom four entries of this 
buffer decode the instructions—that is, they determine the 
resources that each instruction requires. 

Once decoded, up to four instructions per cycle move 
to the dispatch buffer. Here, the dispatch logic assigns a 
rename buffer as the destination for any writes to a reg¬ 
ister that an instruction makes, and it reads the instruc¬ 
tion’s operands from architectural registers or previous¬ 
ly assigned rename buffers. The 604 contains 12 rename 
buffers for the 32 GPRs (general-purpose registers), and 
eight for the 32 FPRs (floating-point registers). To han¬ 
dle all the register accesses required by the multiple 
execution units, the 604 provides 
eight integer, three floating-point, 
and one condition register read ports. 

The use of rename buffers keeps in¬ 
structions that are executing specu¬ 
latively from updating architectural 
registers. 

The dispatch logic also assigns 
each instruction an entry in the 16- 
entry reorder buffer, which tracks 
the status of every instruction—in¬ 
cluding whether the instruction is 
executing speculatively—^from dis¬ 
patch to completion. Thus, the 604 
can have no more than 16 instruc¬ 
tions executing—speculatively or 
otherwise—at any one time. If the 
reorder buffer is full, dispatch stops 
until one or more entries become 
available. 


604 FACTS 


• processor clock 

m t/x, t/2Xf 1/3k bus 
clock 

• 32-bft address bus 

• 64-blt data bus 

• 3.3 V 

• Less than 10 W 

• 3.6 million transistors 

• die 


• O.S-micron 4-metat layer 

• 364-pin CQFP 

• Six execution units 


EHspateh and Ixecutian 

From the dispatch buffer, instruc¬ 
tions move to the execution units— 
up to four per cycle, although no 
more than one per execution unit per 
cycle. Instructions are dispatched in 
program order, and no instruction 
can dispatch after a branch instruc¬ 
tion in the same cycle. 

Each execution unit is fronted with a two-stage reser¬ 
vation station to keep a stalled execution unit from block¬ 
ing dispatch to other units. If the execution stage is busy, 
instructions wait here until the first stage is clear. They 
also wait here if any of their operands arc not available. 

continued 


• Split caches 

physically indexed 
physical tags 
IVIESI cache coherency 
128-entiy two-wav TISs 

• Load/store queues 
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Core Technologies 


CPUs 


A daia-forwarding mechanism feeds the reservation stations, al“ 
lowing operands to be made available to follow-on instructions 
before the instructions that produce them complete writeback. 
Note that if an instruction with all its operands available is dis¬ 
patched to an idle execution unit whose reservation station is 
empty, the instruction issues immediately to the execution stage. 

Instructions issue from the reservation stations to the individ¬ 
ual execution units. With the branch, floating-point, and load/store 
units, instructions issue in order from the station to the unit. With 
the integer units, an instruction can issue out of order from the sta¬ 
tion to the unit. Thus, the 604 supports in-order dispatch; in-or- 
der issue within the branch, load/store, and floating-point units; 
out-of-order issue in the integer units; and out-of-order execution. 

The 604 uses the reorder buffer to en.sure that instructions 
complete in program order, thus ensuring the integrity of the ar¬ 
chitectural model. For example, if an instruction executing out of 
order causes an exception, the exception is noted in the reorder 
buffer and isn't handled until the instruction is retired from the 
buffer. Exceptions are always handled in program order. 

Instruction Reflow 

Unlike the 601 and 603, the 604 uses dy namic branch predic¬ 
tion to minimize delay when the normal sequential flow of in¬ 
structions is changed by a branch instruction. Dynamic branch pre¬ 
diction is more complex than the static kind, but it adapts belter 
to the mn-time environment, thus ensuring better predictions. 

Branch-prediction logic makes educated guesses about the 
outcome of a branch and begins fetching instructions fixjm the pre¬ 
dicted branch address before tlic condition the branch is based on 
is even tested. A misprediction, of course, results in a delay, but 
correctly predicted branches can result in zero-delay branch¬ 
ings—the nirvana of every CPU designer. 

Both the 601 and 603 rely on a "hint” bit in the coding of 
branch instructions to determine the direction of a branch. The 604 
ignores this bit. Instead, it contains a 512-entry, direct-mapped 
BHT (branch history table) that maps four branch-prediction 
states: strong taken, weak tiiken, weak not-taken, and strong not- 
laken. The predicted state for a particular branch instruction is set 
and modified based on the history of the instruction. 

The BHT feeds the BTAC (branch target address cache) with 
both the address of a branch instruction and the target address of 
the branch. The BTAC—a fully associative, 64-entry cache— 
stores both the address and the target of previously executed 
branch instructions. During the fetch stage, this cache is accessed 
by the fetch logic. If the current fetch address—the address used 
to get the next instruction from the cache—matches an address in 
the BTAC, then the branch target address associated with the 
fetch address is used in.stead of the fetch address to fetch in- 
stmetions from the cache. Talk about cutting out the middle man. 

[nstmetions fetched and executed based on a branch prediction 
are considered speculative until the bninch is resolved; that is, un¬ 
til it is known whether the branch prediction was accurate. No 
speculative instruction is permitted to update the architectural 
state. The 604 lets instructions execute speculatively through 
writeback, but only nonspeciilative instructions can be retired 
by the completion unit. 

Insinictioii Finale 

Tlie 604 lets instructions execute out of order and execute with up 
to two levels of speculation, but it doesn't let such instructions af¬ 
fect the architectural state of the processor. In other words, such 
instructions cannot affect any user-visible registers or memory lo- 


The 604 Microarchttecture 
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cations. Registers and memory can be touched only by non- 
specuiative instructions in program order. This mle is enforced by 
the completion unit. (The exceptions to this rule are the Counter 
and Link registers used by branch instructions. These employ 
shadow registers to back out of mispredicted branches.) 

The completion unit uses the reorder buffer to retire instruc¬ 
tions. It retires instructions in program order, up to four instruc¬ 
tions per cycle. It wonT retire an instruction that is labeled spec¬ 
ulative, nor will it retire one that executed out of order unless 
all previous instructions have been retired. The completion unit 
knows the order of instructions because this information is sup¬ 
plied to the reorder buffer when the instruction is dispatched. 

Likewise* the 604 has an internal mechanism to mark in si ruc¬ 
tions executing speculatively and remove the marking when the 
speculative branch is resolved. Of course, if the branch is found 
to be mispredicted, the mechanism must be able to expunge the 
speculative instructions from the pipeline and the reorder buffer 
and to invalidate writes such instructions made to the rename 
buffers. Due to pending patent applications, the Somerset de¬ 
sign team declined to give details of this internal tracking mech¬ 
anism other than to characterize it as relatively straightforward. 

In the future, you will see faster versions of the 604 as IBM and 
Motorola improve their processor technology. The 604 also gives 
strong indications of how the PowerPC 620—^the workstation 
member of the PowerPC line due in the fall—will play out. The 
620 will issue six instructions per cycle, at least two of which will 
undoubtedly be floating-point instructions. At present, however, 
the 604*s integer performance is a perfect tit with the types of ap¬ 
plications that dominate desktop computing. ■ 


Boh Ryan is a BYTE technical editor, and Tom ThompsYm is a BYTE senior 
technical editor at large. You can contact them on the fate met or BfX at 
h.ryan@hiic.com and tom_rhompsofi@bix.cofn, respectively. 
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03/2 can now exploit tho 
currant ganaration ot 80x86-4l»asacl 
aymmatric multiprocaaain^ 
hardwara 


MICHAEL S. KOOAN 

f~\ llhough IBM’s microkernel-based Workplace OS 
Z/^aAnvIH support SMP (symmetric multiprocessing), 
IBM has also chosen to retrofit the existing OS/2 2.1 to 
support 80x86-based SMP platforms. The two systems are 
very different beasts. In Workplace OS, SMP arises nat¬ 
urally from the Mach foundation. In OS/2, SMP is a retro¬ 
fit. Fortunately, the necessary techniques are well under¬ 
stood—many Unix kernels have undergone the same 
transformation. To enable OS/2 2.x for SMP, global sys¬ 
tem data must be partitioned on a per-processor basis 
and be restructured to support true concurrent execution 
of processes and threads. Algorithmic enhancements are 
needed in the areas of multitasking, memory management, 
synchronization, and interrupt management. 

OS/2 on a Single 80xS6 Processor 

UP (uniprocessor) OS/2 relies heavily on two assumptions 
that SMP threatens: that the kernel can’t be preempted and 
that interrupts can be disabled. When a thread runs in 
user mode (at ring 3, the least-trusted 80x86 privilege 
level), it can be preempted; when it runs in kernel mode 
(at the most-trusted level, ring 0), it cannot. A thread re¬ 
questing system service calls EnterKMode to save its 
context, switches to a kernel (ring 0) stack, and then en¬ 
joys full access to the resources of the system. Once in 
kernel mode, the thread must finish its Job quickly and re¬ 
turn to user mode, or block awaiting some event. 

The first assumption is that threads are never pre¬ 
empted in kernel mode—if interrupted, execution re¬ 
sumes after interrupt service, even if a higher-priority 
thread becomes ready to run. So while a thread in kernel 
mode is interruptible, it is not preemptible. 

Hardware interrupts are processed in interrupt mode. 
When an interrupt occurs, the processor switches to ring 
0, OS/2 switches to an interrupt stack, and the interrupt 
handler runs. If the interrupt occurred in user mode and 
a thread moves to the ready state, a reschedule will be 
forced by consecutive calls to EnterKMode and Ex1 tK- 
Mode. If the inteirupt occurred in kernel mode, no dispatch 
cycle occurs, and control is immediately returned to the 
interrupted thread. 

The other assumption is that interrupts can be disabled 
using the CLI/STI (clear/set interrupt enable flag) idiom. 


to synchronize kernel-mode, user-mode, and interrupt¬ 
mode access to shared data structures. 

OS/2 SMP Architecture 

The problem with the first assumption—that the kernel is 
nonpreemptible—is that a kernel thread running on one 
processor can stomp on a data structure shared with a 
kernel thread running on another processor. The initial 
OS/2 SMP release solves this problem by avoiding it. 
Much of the kernel is treated as a large critical section that 
can be executed by just one thread—not one per proces¬ 
sor, but one per system. Entry points into the OS/2 kernel 
must acquire a semaphore called a spinlock, the primary 
synchronization construct used in any MP (multiproces¬ 
sor) system to guarantee mutually exclusive access to 
MP-critical sections of code. It’s called a spinlock be¬ 
cause a processor executes a tight spin loop waiting for the 
lock to be released. On 80x86 processors, threads ac- 


Architectural Overview of OS/2 SMP 
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^ Platform-Specific drivers 
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Platform-specifiG drivers isolate the kernel and device drivers from the 
specifics of each SMP platfonn. 


quire spinlocks using the XCHG instruction. 

Will the kernel spinlock compromise the scalability 
of OS/2 SMP? Yes, but probably not as severely as you 
might think. Applications spend most of their time in 
user mode. Threads that do enter the kernel don’t spend 
much time there. Some kernel components, including 
the scheduler and semaphores, are multithreaded and can 
run on multiple processors. Finally, many DLL-based 
system services—including all of Presentation Manager— 
run in user mode, where they can exploit SMP. 

The problem with the second assumption—^that inter¬ 
rupts can be disabled to synchronize kernel-mode, user¬ 
mode, and interrupt-mode access to shared data struc¬ 
tures—is that disabling interrupts on one processor does 
not lock out interrupt service code running on another 
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processor. So spinlocks are used throughout the kernel, instead of 
CLI/STI and simpler RAM-based kernel semaphores, and are 
also used by device drivers and DLLs to guard access to data 
structures. New APIs enable the kernel, device drivers, and DLLs 
to manage spinlocks. Vendors of third-party drivers and DLLs will 
have to use these APIs to exploit SMP. 

Because SMP systems handle interrupt management and in¬ 
terprocessor connection and communications in different ways, 
OS/2 SMP defines a set of interfaces for PSDs (platform-spe¬ 
cific drivers) that isolate the kernel and device drivers from the 
specifics of the SMP hardware platform. A PSD, similar in con¬ 
cept to (but much simpler than) the Windows NT HAL (hardware 
abstraction layer), contains code to support the low-level functions 
of initialization, processor management, hardware interrupt man¬ 
agement, and interprocessor communications. 

Interprocessor communication enables a thread running in ker¬ 
nel mode on one processor to force another processor to perform 
an event, such as flushing the TLB (translation lookaside buffer), 
rescheduling, or suspending operation. Most SMP hardware plat¬ 
forms allow interprocessor software interrupts to be sent on a 
per-processor or broadcast basis. Messages are stored in the mem¬ 
ory that is shared by all processors in the SMP configuration. 

Device Drivers 

In the first release of OS/2 SMP, all hardware interrupts vector to 
one processor. If they didn’t, existing device drivers that use 
CLI/STI to synchronize the execution of their kernel-mode and 
interrupt-mode portions would break. By performing all inter¬ 
rupt processing on a single processor, OS/2 SMP provides a UP- 
compatible environment. 

If OS/2 SMP is running on a platform that is not 8259-com¬ 
patible, such as the APIC (advanced programmable interrupt 
controller) found in new Pentium P54C chips, existing device 
drivers that directly program the 8259 instead of using DevHelps 
for this purpose will not work. 

OS/2 SMP can support interrupts across processors in two 
ways. Existing device drivers that use spinlocks for synchro¬ 
nization, and that use the existing DevHelp interfaces for interrupt 
management, support MP in a driver-granular way. Multithreaded 
drivers modified for reentrancy can support a more fine-grained 
kind of MP. OS/2 SMP provides the necessary infra.structure to 
make these modifications easy—new DevHelps for spinlock 
management, and the platform-specific extension architecture. 

Memory Management 

In OS/2 SMP, multiple processes and threads can be active and 
mapped in memory. Therefore, the system must duplicate several 
major data structures and provide efficient access to processor-spe¬ 
cific data. Each processor has its own page directory, GDT (glob¬ 
al descriptor table), TSS (task state segment), and PCB (proces¬ 
sor control block). 

The OS/2 SMP kernel keeps the contents of page directories 
consistent across processors. Whenever a shared page directory 
entry or page table entry is modified, all processors flush their 
TLBs to ensure memory coherency. 

The OS/2 GDT contains special descriptors that the kernel 
uses to map data structures related to the current process. On a 
context switch, OS/2 2.1 updates the base address of these de¬ 
scriptors rather than using multiple descriptors, so that these data 
structures appear at the same virtual address regardless of which 
process is running. To avoid the need to rewrite code that ex¬ 
pects these data structures to appear at a fixed virtual address, the 


SMP kernel allocates a GDT for each processor. The GDT page 
that contains the special selectors is committed on a per-process 
basis, and the other GDT pages are shared among all GDTs, 

The TSS controls stack switching on ring transitions. One TSS 
is allocated per processor, to enable concurrent ring transitions by 
threads running on different processors. PCBs are the main data 
structures used to access the per-processor data structures, such 
as the page directory, GDT, TSS, and spinlock information. 

A final new data structure, called the PSA (processor save 
area), contains global kernel variables and per-processor data. 
The PSA contents are unique on a per-processor basis but ap¬ 
pear at the same virtual address across processors. The PSA con¬ 
tains pointers to the processor’s PCB and other processor-specific 
data, including links to the current process, the thread for the 
processor, and scheduling information. 

The Uniprocessor Compatibility Challenge 

OS/2 1 .X made ring 2 accessible for lOPL (I/O privilege) seg¬ 
ments, enabling 16-bit OS/2 programs to use I/O-sensitive in¬ 
structions such as IN, OUT, CLI, and STI. IN and OUT access I/O 
ports; CLI and STI disable/enable interrupts. In the UP environ¬ 
ment, interrupt disabling synchronizes u.ser-mode threads access¬ 
ing shared resources, manages critical sections between user¬ 
mode threads and device-driver interrupt handlers, and ensures that 
I/O device commands are delivered to devices without interruption. 

To ensure backward compatibility and make CLI/STI work 
in an SMP environment, OS/2 SMP docs several things. lOPL 
moves from ring 2 to ring 0, and the TSS lOBM (I/O bit map) is 
cleared. Since lOPL is ring 0, the TSS lOBM governs I/O port ac¬ 
cess. By clearing the lOBM, the process still has access to the I/O 
ports. Most important, though, general protection faults occur 
when CLI and STI instructions issue from ring 2, enabling the ker¬ 
nel to take control and emulate the interrupt-flag semantics. 

The kernel handles interrupt-flag emulation with the special 
CLI/STI spinlock. When a thread executes a CLI, the OS/2 SMP 
kernel acquires the CLI/STI spinlock; when a thread executes 
an STI, the kernel relea.ses the CLI/STI spinlock. Thus, only one 
user-mode thread at a time can execute with interrupts disabled. 

Existing OS/2 programs that use the INC and CMPXCHG in¬ 
structions for synchronization can potentially run into problems. 
These in.structions don’t generate a memory lock and can’t ensure 
that only a single processor is accessing the memory. For the.se 
programs, OS/2 SMP provides a UP execution mode that prevents 
a process’s threads from running concurrently on different proces- 
.sors. To make a program run in UP mode, you’ll use a utility to 
stamp its EXE header. 

Applications that have a UP priority dependency can also have 
problems. An application might, for example, assume that an 
idle class thread will not run while a regular class thread is run¬ 
ning. Again, UP mode is the way to ensure compatibility. 

OS/2 SMP should be an effective first implementation, deliv¬ 
ering real scalability for multithreaded OS/2 programs as well as 
concurrent DOS/Windows sessions. An attractive solution for 
inexpensive, small-footprint clients and servers, it should be 
available by the time you read this as a preloaded product on 
systems from IBM, Compaq, Wyse, and AST. ■ 


Michael S. Kogan is president of Kogan Associates, Inc. (Atlantic Beach, 
FL), a consulting firm specializing in personal computer software and systems. 
He is coauthor of The Design of OS/2 (Addison-Wesley, 1992), a freelance 
writer for computer publications, and a visiting professor at Nova University. 
He can be reached on CompuServe at 76711,212 or on BIX c/o **editors. ” 
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From Here to There 

A look 8t tho valuo of' the and therefore its use spread quickly. Now PPP is rapidly 

replacing SLIP and is providing the basis of serial-line ex- 
Point-to-Point Protocol In creating tensions for many other protocols as well. 


wldo-area networks 


BEN SMITH 

T he struggle to interconnect networks is intensify¬ 
ing. More and more, the networks in our offices 
cany two or more protocols. At the same time, these net¬ 
works need to connect to other networks located across 
town or across the continent. The terms multiprotocol 
and wide-area network, or WAN, bring nods of affir¬ 
mation during any discussion. The Poinl-to-Point Pro¬ 
tocol, or PPP, can boast both terms and still shun the 
word proprietary. No wonder it has become popular. 

PPP can be used to inexpensively extend a LAN out 
to a single remote device, to connect to distant segments 
of a LAN, or even (through the use of routers, such as 
the Telebit NetBIazer) to connect 
different LANs together. It was 
designed to create temporary phys¬ 
ical links while using modems 
over phone lines, but it can be used 
for any serial-line links—even 
high-bandwidth connections, such 
as Tl. 

PPP was developed by the IETF 
(Internet Engineering Task Force) 
through the cooperative work of 
dozens of individuals and commercial enterprises and 
the Internet’s RPC (Request for Comments) publication 
process (originally RFCs 1171 and 1172, which were 
replaced by RFC 1331 and others). The motivation was 
the advancement of the traditional serial links that still 
form the twigs of much of the Internet throughout the 
world. 

In the Unix world, these links used to be maintained by 
a store-and-forward file transfer and command-execu¬ 
tion method called UUCP, the complete opposite of the 
stream-like TCP/IP network protocol. The development 
of fast and inexpensive dial-up modems has provided 
the technology to make serial-line networking feasible 
over more than just leased lines and direct RS-232 seri¬ 
al links. 

The first generation of IP-over-serial lines, SLIP (the 
Serial Line Internet Protocol, defined in RPC 1055), was 
satisfactory only in a simplistic way. It was not based 
on any widely accepted standards and provided only 
minimal functionality—and that only to the TCP/IP 
world. But SLIP (see the figure “The Full SLIP Packet 
Format”) is simple both in design and implementation. 


The Data Link 

PPP is primarily a data-link protocol, but it goes beyond 
that. The design goals of PPP were to provide a method 
for establishing, configuring, and evaluating serial links 
and then encapsulating network-layer datagrams (i.e., 
blocks of data) over these links, PPP also includes a 
growing set of protocols for establishing different net¬ 
work-layer protocols, such as IP, IPX, Banyan Vines, 
and any implementation of the OSI (Open Systems In¬ 
terconnection) network layer. 

Unlike SLIP, PPP is based on a widely accepted struc¬ 
ture, the HDLC (high-level data-link control) protocol 
(see the figure “The Full PPP Packet Format” on page 
272). HDLC is an internationally adopted ISO standard. 
It is also the basis for the data-link layers of X.25, ISDN, 
V.42, Frame Relay, and even the SDLC (synchronous 
data-link control) protocol of IBM’s SNA (Systems Net¬ 
work Architecture) networks. 

One of the major uses of the 
HDLC structure is for identify¬ 
ing the various protocols that it 
can carry. Just like Ethernet, PPP 
can carry several different ones 
simultaneously. 

As a general rule, PPP encap¬ 
sulates the packets of the passen¬ 
ger (i.e., network-layer) protocol 
rather than fragmenting them, as 
does ATM (Asynchronous Transfer Mode) in its design 
for optimization of available bandwidth. The emphasis of 
PPP is on maintaining robustness over serial links of 
questionable integrity. Nonetheless—and despite its far 
more sophisticated packet structure and management 
protocols—it’s not as bad as many SLIP advocates pre¬ 
dicted. 

Protocols Within 

PPP defines two types of internal protocols: the LCP 
(Link Control Protocol), which is used for establishing, 
configuring, and tCvSting the data-link connection; and 
the NCPs (Network Control Protocols—not Novell Net¬ 
Ware Core Protocols), each of which is defined for its cor¬ 
responding network-layer passenger type. An example of 
an NCP is IPCP (the Internet Protocol Control Protocol, 
which is described in RFC 1332). 

In this short discussion about PPP, I’m focusing more 
on the facilities provided by LCP than on the various 
NCPs. The formal of the LCP and NCPs is the same; 
only the content is different The former is purely PPP ad¬ 
ministrative; the latter contains the pas.senger-network 


The Full SLIP Packet Format 


Zero or more octets 


Flag 

11000000 


Information 


Flag 

11000000 


The SLIP protocol is very simple, but R doesn't provide error 
checking and is not based on any widely accepted standards. 
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The Full PPP Packet Format 

Flag Address Control Protocol Information 


FCS 


Interframo 
fill or next 
Flag address 



sequence consists 
of the binary 
sequence 01111110 
and Indicetes the 
beginning of end 
d a 


H The address 
field- contains the 
binary sequence 
11111111,Sirtce 
PPP is point to 
point, it does not 
r>e 0 d an aiildress 


H The control 
fiekl contains the 
bmaiy sconce 
00000011. the 
HDLC ufinum- 
berad Infomiatfon 
command. 


The 16-bil 
pmLocel field is not 
part of the HDLG 
definition. Its value 
identifies the protocol 
encapsutated in the 
informalion field. 


The InformatFon field can be from 2 ero 
octets (bytes) to the maximum number of 
octets that have been negotiaied during ifie 
iink-estsbfishmenil phase. (By default, the 
maximum is 1500 octets.) The information 
Held contains the datagram for the pmtocot 
specified in the protocd field. 


'■ The frame- 
check sequence, 
or FCS, is 16 bits 
(by default). This 
field contains a 
type of bit-sum 
check. 


The HDLC packet definition (for comparison) 



Zero or more octets 



The PPP protocei is far more complex than SLIP, but ^ oflers ernir checking and is based on the HDLC staiidard^ H can support a host of nehMrork p^otocob above it 


packets. The LCP and NCP packets have the same structure. The 
signal that a packet is being used for LCP is held in the protocol 
field. All LCP packets have a protocol identifier with a CO (hexa¬ 
decimal) in the first octet. 

As with nearly all communications protocols, a successful 
PPP session consists of at least three stages: establi.shing tlie link, 
carrying on the conversations of the encapsulated protocols, and 
shutting down the link. It's important to note that each of these 
phases happen.s within the structure of the HDLC/PPP formal, 
and, as such, tliey happen only over an already-established phys¬ 
ical link. For example, assuming that the physical link consists of 
two modems and a phone line, the scheme works as follows. 

Say that network segment A has business for segment B, so 
the PPP bridge (or router) software sees that it has to establish a 
connection to segment B via modem. The modems connect and 
establish the best physical link possible in the normal way that 
modems do. (We can hope that the link is at least 96{X)-bps V.32.) 
Once the physical link is established, the PPP packets start to 
flow. 

The first PPP packets are purely LCP packets. This is the first 
active phase of a PPP session, establishing the link. During this 
phase, the two PPP segment servers test the physical-link quality 
and negotiate the maximum size for PPP packets. There is noth¬ 
ing in this phase that is specific to the passenger (i.c., network- 
layer) protocol or its configuration. 

Once the data link has been established, PPP may move into an 
authentication phase if the implementation requires iL This is an 
implementation-specific option. There are still no NCP packets 
at this stage. 

Only after these preliminary steps have been succe.ssfully com¬ 
pleted does PPP enter the second phase, and the NCP packets 
start to flow. Each of the NCP packet headers indicates what 
kind of passenger is riding in the information field of that pack¬ 
et. The first NCP packets for an encapsulated protocol are likely 
to be special negotiations for that protocol^—for example, special 
IPCP packets are used to set up the IP link and possibly to ne¬ 
gotiate a compression method. Like the NCP packets, these net- 
work-layer-control packets carry their own special values in the 
protocol field; the first octet has an 80 (hexadecimal). At this 
point, the actual datagrams begin to flow. 

This .second phase is not limited to a single passenger link; 
several concurrent links, even tho.se using different link-layer 
protocols, can be carried simultaneously. Nor is this phase of 


the PPP session limited to NCP packets. There may also be some 
LCP packets for regular testing of the link and for renegotiating 
the maximum packet size. 

The final phase of a PPP session shuts down the PPP services 
at both ends. When you consider the types of media over which 
this network is established—phone lines, satellite links, and the 
like—you realize that this phase, known as the link-termination 
phase, can actually happen at any time. PPP is designed to cope 
with this unpredictability. 

Catching On 

Critics of PPP wag their fingers at the overhead of its extensive 
configuration phase. However, this is a trivial matter compared 
to the time it takes for modems to establish a physical link, no 
matter what kind of transmission is going to take place over it. 
Another criticism of PPP is its complexity, particularly when 
compared to SLIP. PPP was not a trivial piece of work to de¬ 
sign, and it is not a trivial task to implemeni it. But the com¬ 
plexity of PPP provides for greater flexibility and greater reliabil¬ 
ity over less-than-ideal physical connections, PPP's foundation 
on established protocols also means that engineers who have al¬ 
ready worked on other HDLC-based protocols will be working 
with familiar structures when they work with PPP. 

Because PPP can carry so many other protocols, there are al¬ 
ready free implementations not only for Unix platforms (there are 
many), but also for Macs (MacPPP), PCs (WG7J), and the Ami¬ 
ga (AmigaNOS). PPP is also implemented in many commcrciai 
packages, such as Novell's LAN Workplace for DOS, FTP Soft¬ 
ware's PC/TCP, Distinct's and Frontier Technologies' Microsoft 
Windows DLLs for PPP, and Morning S tar Technologies' PPP 
for Unix platforms. In addition, you can find PPP in terminal 
servers and routers, such as the aforementioned Telebit Net- 
Blazer, as well as Livingston Enterprises' PortMaster PM-11, 
Xy logics' MicroAnnex XL and Annex Three, Datability's VCP 
200/3C)0, and 3ConTs CS/2100, among many others. 

All the work that ha.s been pul into developing and imple¬ 
menting PPP has been worth the effort. It is fast becoming the de 
facto standard for inexpensive long-distance network connec¬ 
tions, it is network-layer-protocol-indcpendent, and it's freely 
available. ■ 


Ben Smith is a testing editor for the BYTE Liib. You can reach him on the 
Iftternei at henbytepkbyte.com or on BIX as "‘berismitk " 
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Port Mac Applications to the PowerPC 


Mixed-Mode Magic 

Program flow 


Apple's IVliJtetl Mode Manager and 
Universal Procedure Pointer greatly 
ease the transition 

RICK GREHAN 

L ongtime readers will remember that the IBM PC 
started out as an 8088 machine. Over time* it and the 
counttess clones that followed grew to be 286 machines, 
then 386 machines, then 486 machines, then Pentium 
machines. With the arrival of NT, the notion of a PC 
clone has blurred. Machines have ap¬ 
peared that look to the casual observer 
like a high-end PC clone, but inside 
beats the heart of an Alpha, a Mips pro¬ 
cessor, a PowerPC, or possibly even an 
Intel processor. 

The incursion of non-Intel CPUs into 
what had been a vimiaJly aJTIntel world 
continues to assault applications devel¬ 
opers with a series of problems—which 
are, happily, closely pursued by solu¬ 
tions. A similar production is unfold¬ 
ing on the Macintosh stage, heralded 
by the advent of the PowerPC-toting 
Power Macs. Up to now, the Macintosh 
was a 680x0 (abbreviated as 68K here¬ 
after) platform, and the installed base 
of applications software^—never mind 
the Mac OS and Toolbox code—is a gigantic body of 
68K-based code that no sane person would simply discard 
as a casualty necessarily incurred on the road to RISC. 

ANSI CIS King 

The name of the game is C. When the first edition of In¬ 
side Maemtosh appeared, the language that was used to 
describe data structures and call sequences was Pascal. 
This is no longer the case, however; C is the lingua fran¬ 
ca when working with Power Macs. 

To be accurate, ANSI C is the language to use with 
Power Macs. To non-Mac programmers, this may seem 
to be a given: If you say “C,*' you really mean “ANSI C.” 
Not so among Mac programmers; nonstandard constructs 
not only were encouraged to flourish, but in some cases 
were required. For example, some Toolbox routines ex¬ 
pect—and return—parameters in registers; others use a 
Pascal calling convention, which places parameters atop 
the stack and the return address beneath. 

While compiler designers can provide “wrapper” code 
to insulate the C program from these peculiar calling 
conventions, if a programmer wanted to hook a Toolbox 


call (i,e., provide his or her own code to replace the Tool¬ 
box routine), he or she was frequently forced into as¬ 
sembly language. Consequenlly, Mac C compilers often 
allowed in-line as.sembly code. For example, Syman¬ 
tec’s Think C provides a non-ANSI asm \ .„ | construct 
that permits the programmer to commingle C and as¬ 
sembly. 

The requirement for ANSI compliance not only pro¬ 
vides a framework by which the Mac’s API can be rig¬ 
orously defined, but it can also produce some perfor¬ 
mance gains. For instance, a lazy programmer might be 
tempted to ignore placing a return type on a function 
declaration for a routine that returns no value: 


si 1 lyFuncC 1 ang ’‘^x) 
I *x=*x+12; 




Mixed 

Mode 

Manage 


I* 

wt Run r 


lun native , 
PowerPC I 
code 


In this case, the C compiler—as¬ 
suming if s lax enough to permit this— 
will assume that noVal Functi onC) 
returns an argument of type i nt so the 
compiler will emit code to return an 
1 nt derived from the value of the last 
statement executed in the function. It’s 
better to define the function’s return 
type: 


By examining the UPP, th 
hsfidles swftehins hetweeti 
and routines executed by the 68K emulator. 


_ void sillyFunedong *x) 

Mned Mode Manager 

SO the compiler won’t generate the un¬ 
needed code. 

Finally, if you want to lessen the programming work 
you’ll have to do to verify that your application runs on 
all Macs, you should remove any explicit dependence 
on the size of the i n t data type. On 68K Macs, depend¬ 
ing on the compiler, an i nt could be 2 or 4 bytes (some 
compilers provide switches that let you toggle between the 
two). On the PowerPC an 1 n t is always 4 bytes. 

Preliminary Apple documentation relating to the port¬ 
ing process recommends you use variables of type 1 nt 
only to access the “natural word size” of the machine, 
such as the declaration of a variable used only as the in¬ 
dex in a for loop. Use short for 2-byte integers and 
1 on g for 4-byte integers. 

Floating Point 

Programmers familiar with SANE (Standard Apple Nu¬ 
meric Environment) will be saddened to know that the 64- 
bit comp (short for computational) data type and the 80- 
bit extended floating-point type are not supported on 
Power Macs. (The comp data type was basically a 64-bit 
signed integer, with the added advantage that it could 
return a NaN [not a number] value, usefhl in indicating 
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arithmetJe exceptions. The comp data type performed exact arith- 
metic, such as is required in accounting*) This “out with the old, 
in with the new” campaign is necessary because the PowerPC 
chip’s integrated FPU handles single- and double-precision num- 
hers (32 and 64 bits, respectively) as native data types. 

What made the 80-bit extended format useful was the fact that 
single-precision, double-precision, and comp types could be con¬ 
verted to the 80-bit extended type with no loss of precision* This 
simplified the mixing of operands of different types. In fact, the 
SANE package used the extended type for all its internal calcu¬ 
lations. [ronically, the Apple Niimerics Manual referred to the 
single-precision, double-precis ion, and comp types as “applica¬ 
tion types” rather than as arithmetic types; they were deemed to 
have value as space-saving data structures rather than as data 
siruclures to be used during calculations* 

Fortunately, if you need the precision, Power Macs do sup¬ 
port a 128-bii long double. You will, however, pay a speed pen¬ 
alty; operations perfurmed on long doubles are handled in emu¬ 
lation fashion rather than by the PowerPC’s FPU. 

Code Fragments 

If you set your Wayback Machine to a little over 10 years ago, 
when the Macintosh was first introduced, you’ll recall that the 
machine was delivered to the world with 128 KB of RAM. Al¬ 
though that was a respectable amount of RAM at that time, Mac 
engineers realized that an application would require more RAM 
than might be left free after the operating system had taken what 
it needed. They therefore designed the .system so that apphcaiions 
consisted of relocatable chunks of code called .Ye^ments. And, 
because of the limiiation on the relative jump instruction within 
the 68000 CPU, the size of a segment was fixed at 32 KB* Al¬ 
though the operating system handled the headaches of loading 
and unloading segments, it was nonetheless left to the program¬ 
mer to tell the Mac OS when a parlicuhu’ segment was free to 
be discarded (using the UnloadSeg trap). 

With the introduction of Power Macs, what had been a code 
segment now becomes a code fragment. This is not, however, a 
simple change in nomenclature. Code fragments can extend be¬ 
yond 32 KB, they can possess hx:al data, and they carry named 
entry points. An apphcation is really just a code fragment: when 
an application loads on a Power Mac, the Mac OS dso loads all 
code fragments holding routines referenced by the application 
and binds the references (this is done by a new Toolbox service, 
the Code Fragment Manager). Code fragments arc therefore very 
similar to dynamically linked libraries* 

Note that the programmer no longer needs to gel involved 
with memory management issues (i.e., which fragments are Iree 
to be unloaded). The reason for this, of course, is that the PowerPC 
has its own virtual MMU (memory management unit), so the 
entire mechanism for memory management moves into the op¬ 
erating system, where it belongs. 

Mixed"IVIode Programming 

As I mentioned at the outset, Apple has done much work to make 
the transition to the PowerPC world as easy as possible. Specif¬ 
ically, Power Macs provide a 68K emulator lhal can make the ma¬ 
chine look to the outside world like a 68020-based Mac. Actually, 
it looks sort of like a 68040 minus the 68Q40’s integrated MMU 
and FPU. However, Apple discourages developers from pre¬ 
suming any instructions beyond those supported by the 68020* 
This protects all the work that’s been done to create the exist¬ 
ing 68K code base. However, it would be crazy if the system 
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ran only in emulated fashion. Not only would that guarantee 
less-than-optimum performance, but no smooth transition to na¬ 
tive PowerPC applications would be possible, 

Apple engineers, looking at the Mac's Toolbox code, were 
stanng at the same porting problems that any other Mac developer 
would be faced with during the transition. Not only would rewrit¬ 
ing all that code take lots of time, programmers, and money, but 
the process would likely introduce bugs in routines that had long 
since been cleansed. So, Apple programmers rewrote only criti¬ 
cal, ofLen-called Toolbox routines in PowerPC code, leaving the 
rest in 6SK code. These latter routines are executed by the Pow¬ 
er Macs' 68K emulator. 

Consequently, a given Toolbox routine might be written in 
PowerPC code, or it might be in 68K code (and therefore re¬ 
quire the emulator). Since it would be unimaginable to place 
upon the programmer the job of determining—at run time—the 
machine-code type of a particular routine, Apple designed the 
Mixed Mode Manager and armed programmers with the UPP 
(Universal Procedure Pointer). It works as follows. 

Any exported routine in a code fragment (i,e., a routine that can 
be called from outside the fragment) is accessed via a UPR Set¬ 
ting up the UPP is the job of the caller (i.e„ the caller calls the ex¬ 
ported routine through the UPP). If the exported routine is com¬ 
posed of 68K code, then the UPP consists of just a typical pointer 
to the address of the routine’s entry point. However, if the exported 
routine is composed of PowerPC code, the UPP is a data stnicmre 
(called a routine descriptor), typically about 32 bytes in size, 
headed by a U ap word that leads into the Mixed Mode Manager. 

Consequently, calling the UPP either leads your program di¬ 
rectly CO the 68K code or transfers control to the Mixed Mode 
Manager, It is the Mixed Mode Manager's job to deduce where 
the application is coming from and where it's going to and to 
determine if a switch from native PowerPC code to the 68K em¬ 
ulator (or back) is needed. Note that this also requires moving ar¬ 
guments around (e.g„ from registers to the stack) so that the 
called routine finds data where it expects it. 

Happily, C/C-H- compilers for PowerPC Macs already pro¬ 
vide functions and macros that automate the process of build¬ 
ing UPPs. Apple guidelines suggest that, wherever your code 
uses a ProePtr, you replace it with a Uni versal ProePtr. 

A Stroke of Genius 

Faced with the admittedly daunting task of shepherding a well- 
established system into an entirely new processor architecture, 
Apple appears to be doing a remarkable job of accommodating 
developers during the transition. Admittedly, the transition isn't 
trouble-free; 1 have my own pile of C code that PH have to sift 
through via search-and-replace and turn every 1 nt into short. 

On the bright side, my opinion is that the Mixed Mode Man¬ 
ager (with its accompanying UPPs) is something of a stroke of ge¬ 
nius. What it provides is a way for Apple to continue to move 
mote of the Toolbox to native code, and programmers will see the 
benefits without having to make any alterations of their own. 

Of course, it also means that as you target those routines that 
will yield the greatest performance if converted to PowerPC 
code, you'll be doing some code-tweaking for a while. But you're 
used to that, right? ■ 


Rick Grehan is technicai director of the BYTE l4ib. Before coming to BYTE, 
he worked <is u progrcmmier He has a in physics aiid applied fnathematics 

and an Af,5, in mathematics/computer science. He can he reached on the 
Internet or BIK at rick_gt^blxxom. 
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URGENT-YOUR INPUT NEEDED 


Dear Reader— 

The BYTE State of the Art section is devoted to delivering in-depth information about specific topics in computing on a 
monthly basis. In the November issue, the State of the Art section will cover the technologies and strategies involved in Network 
Management. 

To ensure that our coverage is in tune with your needs, we request that you fill out the following questionnaire and fax it 
back to us. It will tell us about your installation and about your needs and interests and help us focus our coverage of 
Network Management to best address your concerns. Please take a few minutes to fill out this form and fax or mail a copy 
of it back to us. 

Of course, questionnaires such as this are necessarily limiting. If you*d like to see other areas covered, or if you want to 
tell us your ideas about network management, please contact one of the SOTA section editors at the following E-mail 
addresses. Thank you. 

Bob Ryan, b.ryan@bix.com 
Russ Kay, russellk@bix.com 
Scott Wallace, swatlace@bix.com 


Network Management 


Describe your network: 

(check all that apply) 

□ LAN with remote access 

□ single-segment homogeneous 
LAN 

□ multiple-segment 
homogeneous LJVN 

□ mixed LAN environment 
{e,g., LocaiTaik plus Ethernet) 

nZI multiple homogeneous LANs 
linked via a WAN 


Describe your WAN: 
Bandwidth 
CH 56/64K 

□ fractional T1 

□ t; 

HU T3 

HU other__ 


□ 

□ 

□ 


multiple heterogeneous LANs 
linked via a WAN 

multiple LANs connected via an 
SNA backbone 

other 


Connections 

□ dedicated point-to-point links 
public-access network 

□ on-demand connections 
(e.g., dial-up) 

Technologies 


For the following, please rate each topic 
using this scale: 


Not at all interested 


Very interested 
V 5 


HZI Network administration tools 

□ Hierarchical storage management 
LZI Configuration management 

□ 


Does your network include 

HH ISDN 

EEI bridges? 

HH Switched-56 

HH Frame relay 

LE routers? 

EZI concentrators/hubs? 

HH SMDS 

LE multiprotocol routers? 

1 _1 X.25 

EZI multiplexers for externa! 
connections? 

1_ ATM 

Do you currently support SNMP? 

What protocols do you use? 

HH ipx/spx 

yes_ no_ 

Do you plan to deploy SNMP? 

HH TCP/IP 

yes no 

HH NetBUI 

Are you investigating SNMP? 

HH NetBIOS 

ves no 

HH AppleTalk 

HH SNA 

Do you use an integrated tnanagemeiit 

system, such as NetView or OpenView? 

yes_ no_ 

HH DECnet 

HH other 

If so. which one? 


□ 

□ 

□ 

□ 


Software/update 
distribution management 

Physical/electrical management 

Disaster recovery/backup 

Network management systems 

Security mangement 


Comments: 


ABOUT YOU (OPTIONALl 

Name _ 

Title_ 


Company_ 
Phone_ 


E-mall address . 


FAX the completed form (without a cover 
sheet, please!) to (603) 924-2530 or 
(603) 924-7620. If you don't have access 
to a fax, you can photocopy the form 
and mail it to: 

BYTE SOTA Survey 
c/o Market Research Depf, 

One Phoenix Mill Lane 
Peterborough, NH 03458 
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Pournelle 


JERRY POURNELLE 

A Pentium Is Sounded Out 



We’re just about recovered from the earthquake. Indeed, 
now that I’ve gotten rid of about 50 cubic feet of junk and sent 
more—including the 8-inch disks on which I wrote what appears 
to be the first novel ever written using a computer as a word pro¬ 
cessor—to storage, and have rebuilt iny bookcases, the Great 
Hall is cleaner than it has been for five years; meaning that 
there’s room for new stuff, and that wasn’t long in arriving. 

It’s a lot of fun out here at the bleeding edge of technology, 
but it’s not all roses. I’ve just spent three very long days getting 
a new Pentium system to behave. I’m not really complaining: 

I know there are a lot of young writers out there who’d love to 
trade places with me, and if I slow down, one of them may 
just be able to do it. Anyway, 1 learned a lot, and now you 
won't have to make the same mistakes I did. 

It all started when Larry Aldridge became vice president of marketing for PC 
Power & Cooling. He wanted to build me a Pentium system to demonstrate just 
how well the PC Power & Cooling tower-configuration cases, power supplies, 


Jerry names his new 
Pentium system, 
which he thrusts 
into the multimedia 


chip-cooling fans, and heat sensors can solve 
Pentium heat problems. Before it was over, he 
used a Micronics PCI (Peripheral Component 
Interconnect) mothei botud, a mally neat DEC 
DSP3107 1 -GB SCSI hard drive* a Plextor Dou¬ 
ble Speed Plus CD-ROM drive (formerly the 
Texel CD-ROM drive), and a Distributed Pro¬ 
cessing Technology SmanCache SCSI caching 
hard drive controller that runs both the DEC 
hard drive and the Plextor CD-ROM drive. 
SmanCache will shortly run my Palindrome 
DAT (digital audiotape) drive and one or more 
optical drives. ATI Technologies contributed 
their Graphics Ultra Pro Mach 32 PCI video 
board. Larry put the basic system together and 
tested it before sending it on to me. 

Our NEC MultiSync 4FG monitor was dam¬ 
aged a bit in the earthquake. Actually, the only 
real damage was to the swivel base* The moni¬ 
tor works just fine—we now use the fire ring 
for a wok as a base—but NEC sent a MultiSync 
5FG to replace it. I connected that to the new 
Pentium system and got out one of my ‘‘Pour- 
neMe-configuration’* Northgate keyboards, in 


my opinion still the best keyboard around. When 
I turned on the machine, the video came up, but 
nothing else happened. 

1 suppose 1 had a premonition, because 1 rolled 
out one of the heavy-duty worktables and laid the 
new lower-configuration machine on its side. 
Opening the computer revealed that the SCSI 
cable had disconnected from the controller, so it 
was no wonder the system didn’t boot* Connect¬ 
ing the cable fixed that. The machine booted up 
fine with DOS 5, QEMM 6,03, and Windows 
3.1. So far, so good. 

There was no network card in the Pentium 
system, so I used Traveling Software’s LapLink 
Remote Access for the initial file transfers* If 
you use LapLink to connect to a machine that is 
itself connected to any network, including Win¬ 
dows for Woiicgroups, you have access to the en¬ 
tire network. Even conoecled with a parallel ca¬ 
ble, it’s slow compared to Ethernet, bui it does 
work, and I used it to bring over Norton Com¬ 
mander. 1 always do that first thing* There are, I 
suppose, otlier ways to edit, copy, rename, move, 
and delete files, but Commander’s ability to 
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several sound 
boards 
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look into odd"format files is pretty nifty, 
and the file finder is as good as any 1 know. 
Mostly, though, my Fingers know Norton 
Commander down to the cellular level, 
and I'd be lost without it. 

LapLink demands that you name the 
machine it's running on. I always do that 
anyway, and the new Pentium system has 
become Percival, as opposed to Percy, 
which is the IBM PS/2 Model 77. 

Once I got Norton Commander up, 
it was time to install a sound board. Since 
everytliing was working fme, 1 hadn't both¬ 
ered to sit down and read the documents 
that came with PercivaL I just got out the 
sound boards and started in. Thaf s when 
my education began. 

The first thing 1 tried was a Creative 
Labs Sound Blaster 16 SCSI-2 board. Alas, 
when 1 turned on the machine, it wouldn't 
bool. 1 thought about that. The SmartCache 
controller has a SCSI connection, and the 
Sound Blaster board has a SCSI controller 
built onto it as well. Can two SCSI con- 
neciions exist on one bus? If they can, can 
they both be addressed to ihe same SCSI 
address? 

As it happens, the answer to both ques¬ 
tions is yes. I ought to have known that. 


but for some odd reason 1 assumed the 
problem had to do with SCSI interference, 
and I looked for another sound board. The 
next one I found was a Sound Blaster Pro; 
alas, the board didn't say what model it 
was. The only identification on it was 
“CT-1600” written in the upper left cor¬ 
ner. The machine ciune up fine with that, 
but all my Sound Blaster Pm software 
disks were destroyed in the earthquake. 
Since I wasn't sure whai board 1 had, 1 
tried the Sound Blaster 16 software. Thaf s 
very well done stuff, but of course the 
software couldn't find the board. It of¬ 
fered to look at a variety of addresses with 
a number of interrupts, but it eventually 
reported failure. 

Because the Sound Blaster Pro is last 
year's stuff anyway, 1 pul in a call to Cre¬ 
ative Labs to get a new Sound Blaster 16 
board with the latest software. Then 1 
looked through recent arrivals. Sure 
enough, we had a Logitech SoundMan 
1 6 board. This actually incorporates two 
chip sets on one boaid: the 8-bit Creative 
Labs Sound Blaster-compatible chip set, 
and the l6-bil Media Vision chip set, 
called SoundMan 16. There are no 
jumpers on the SoundMan; it*s all set up 
by software. 


The installation requires two separate 
IRQ (interrupt request) lines, one for 
Sound Blaster and the other for Sound- 
Man, Some older games demand a Sound 
Blaster at IRQ 5; the Logitech board offers 
a choice of 2,3,5, or 7, as well as three I/O 
port addresses. The SoundMan IRQ can 
be set to just about any value belween 2 
and 15. There are also choices of DMA 
channels between 0 and 7; you need two of 
those—one for Sound Blaster and one for 
SoundMan—with default values of I and 
5, respectively, 

DMA is a way for devices to send data 
directly to memory without funneling it 
through the CPU, DMA channels 0-3 are 
8-bit: channels 4—7 were introduced with 
the IBM AT Ib-bil bus and are 16-bit. 

The SoundMan installation software 
performs a bunch of tests. Once you've 
chosen values that work, It offers to write 
them into your initialization files. 1 had to 
fiddle with some of the settings. In partic¬ 
ular, DMA channel 1 was not working 
properly. 

1 called my friend Rich Heimlich. Rich 
tests games for a living. He also knows 
more about using sound boards than any¬ 
one I know and quite lilerally wrote the 
book on Sound Blaster boards. He said 
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tliai he had seen this problem before: some 
motherboards step all over DMA channel 
I, apparently through cross talk on traces 
laid too close together. The remedy is to 
use a different DMA channel (generally 
3), and, alas, some applications, includ¬ 
ing most older games, expect Sound 
Blaster on DMA channel I and can't use 
another. 

This was worrisome. I called Aldridge, 
who called Micronics, and we soon had 
the answer: the Micronics moiherboard 
lets you use either DMA channel 1 or 3 to 
connect to the parallel 
port. Doing that converts 
your pjort to a fast parallel 
port (for software that 
knows how to use it). 

This is highly desirable. 

More and more applica¬ 
tions know how to make 
use of fast parallel ports, 
which are rapidly be¬ 
coming a kind of poor 
man's Ethernet, 

In assembling Perci- 
val, Aldridge had left the DMA channels 
floating free, and that, as it turns out, can 
generate noise in channels 1 and 3, which 
makes them unreliable. The remedy Is to 
use jumpers to strap the parallel port to 
DMA channel 3. I did that, and Sound 
Blaster was able to use DMA channel 1 
just fine. After that, 1 had no problems in¬ 
stalling the SoundMan software. 

Next step was to insoUl an Intel Ether- 
Express card. Like SoundMan, the Ether- 
Express card has no jumpers; all settings 
are done with Intel's SoftSel software. 
The card requires an I/O port address and 
an IRQ, and those have to be different 
from the ones used by the sound board, 
SoftSet will try to find values not in use by 
anything else, but you can choose your 
own settings. Since nothing 1 know of uses 
IRQ 10, 1 set the network card to that. 
Then I installed Windows for Workgroups 
3.11. 

The easy way to do that is to create a 
disk directory called W4WG, copy all nine 
installation floppy disks to it, and then do 
a custom installation* This not only saves 
time, but W4WG can sometimes get so 
confused during installation that it forgets 
how to access floppy disks. However, it 
never forgets how to find a hard disk di¬ 
rectory. The installation went smoothly 
enough, and everything worked just fine 
until Alex got home, 

Alex has a sort of portable "Mur¬ 
phy" field: if something can break, he can 
break it. In this case, he found problems 
with the sound. A quick check .showed 


why that wasn't working: the EtherEx- 
press car d was set to use IRQ 5, the same 
one as the Sound Blaster chip-set part of 
the SoundMan 16 board. I knew 1 had set 
that to IRQ 10. but then 1 remembered: 
W4WG likes IRQ 5 as the selling for the 
EtherExpress card, and when you install 
W4WG, ii sets the card to that value no 
matter what value it finds it at. li doesn't 
bother to lell you it did that, either. In case 
you’re wondering, this is a bug* 

The remedy is to bring up Windows 
(use WIN /n to bring up W4WG without 
the network if the IRQ 
clash is so severe that it 
kills Windows), go into 
the Network window, 
open Network Settings, 
double-click on the Intel 
EtherExpress line in the 
menu, and set the IRQ to 
10. You'll have to restart 
Windows, but this lime 
the card will stay at IRQ 
10 . 

We then started im- 
p<.irting some sound effects—and achieved 
one of the most spectacular disk crashes 
I’ve ever seen. 

It happened all at once, we were 

experimenting with MIDI wave sounds, 
and suddenly the C drive was filled with 
lost chains and cross-linked files. Pretty 
soon, one of the cross-linked files was 
COMMAND.COM, after which the ma¬ 
chine would work only when booted from 
a floppy disk. 

The DSP3107 hard drive is divided into 
two 500-MB logical drives. The D drive 
was fine, but the C drive was messed up 
beyond hope of repair. Sometimes you can 
get out of a bad situation with Norton Util¬ 
ities, bul ibis time the Norton programs 
were themselves cross-linked. Tliere was 
nothing to do but refumiat the hard disk, or 
at least the C drive. 

Unfortunately, even that didn’t do it. 
We brought up the machine with a floppy 
disk that had FORMAT.COM on it, but 
when formatted with the /S qualifier, the C 
drive still wouldn't boot. H showed 
lO.SYS and COMMAND.COM as trun¬ 
cated* Oddly enough, though, using the 
SYS command took care of the situation. 
By now it was 4:00 a.m,, and I went to 
bed. 

Next morning I removed the sound 
board and completed the recovery. That 
didn’t take long, because when 1 copied 
the W4WG floppy disks, i did it to the D 
drive. Once W4WG was running, it took 
almost no lime to use the network to re¬ 
store nearly everything to the C drive* 

continued 
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FKWARC introduces the next generation of Its award 
winning compression utility* PKZJF 2,0 yields greater 
performance levels than achieved with previous releases 
of the software. FKZIP compresses and archives files. 
This saves disk space and reduces file transfer time. 
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product duplication costs by decreasing the number of 
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Pournelle 


One thing I didn’t restore was ihc ver¬ 
sion of QEMM Ihiit Larry had used in set¬ 
ting Percival up; that was just plain gone. 
Oil the other hand, I have a new copy of 
QEMM 7*03, so I installed that. It works 
just fine, yielding fiOO KB for DOS and 
Windows without using QEMM Stealth, 
When CVC17thing is stable and hacked up, 
it will be time enough to experiment with 
Sleallh. For the moment, 1 doiTt have any 
programs that need more than 6(X) KB, and 
ITI leave well enough alone. 

Actually, things didn't go quite as 
smoothly as 1 implied. For about an hour, 
I had more mysterious problems. Then t 
found out that rny SmariCache controller 
was addressed to DCOO, and if you don’t 
tell QEMM to exclude DCOO to DEFF, 
the system can’t possibly work. Tluu done, 
though, everything was fine wiihoul the 
sound board. 

Then I did what I should have done in 
the first place: read PerdvaFs documents, 
particularly those having to do with the 
controller. It didn’t lake very long to .see 
what the problem was* 

SmariCache uses DMA to speed up disk 
reads, in particuiar, it uses DMA channel 
5, The Sound Man board also uses DMA 
channel 5, When SoundMan put a wave 
sound onto channel 5 just as SmaiiCache 
did a write to disk, we wrote ‘TIail Co^ 
lumhia" all over the FAT (file allucation 
table). No wonder il crashed. 

The simple remedy was lo reinstall the 
SoundMan board and be very careful not to 
use DMA channel 5* Wilb channel 3 
strapped down to the parallel port, channel 
1 worked ju.st fine for Sound Blaster, and 
SoundMan had no problem with channel 7* 
We played around with enough MIDI 
wave sounds to be sure everything was 
working. No problems* 

The Logitech SoundMan board works 
just fine, and it’s compatible with both 
Media Vision's Pro Audio and Sound 
Blaster, as well as MIDI and various Win¬ 
dows sounds. We had the WindSurfer Hop¬ 
ping about* and SoundMan conies with 
Icon Hear It, a way to associate sounds 
with different icons and Windows activi¬ 
ties. Alas, there are problems, not with 
SoundMan* which works about as well as 
anything else, but with the whole multi- 
media sound business. 

There are problems with (;ablc.<;. 

Every CD-ROM drive seems to have a dif¬ 
ferent pin-oul for iniemal audio ouipui* At 
this point, Fd better explain for those just 
getting started* 

Your CD-ROM drive is .similar to the 
CD player in your stereo. Both can take 
recorded sound off a CD and send it to an 
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amplifier or headphones. In addition, a 
CD-ROM drive can get digital data from a 
CD and move it to the computer bus; the 
computer translates that data into sound 
that you can hear. These 
two kinds of “recorded 
sound” are quite differ¬ 
ent, and they come out in 
different places. 

Digital audio—like all 
other digital data—comes 
out of your CD-ROM 
player through the big, 
flat SCvSl cable. It goes to 
your CD-ROM controller 
(which may be your 
sound board; in my case, the CD-ROM 
drive is on the same SCSI cable as my reg¬ 
ular hard drive, and the controller is Smart- 
Cache). By contra.st, standard audio comes 
out the front of your CD-ROM player; you 
can hear it by plugging in a stereo headset. 
In addition, every CD-ROM player has an 
audio connector on the back of the drive, 
and, with the proper cable, you can pipe 
that audio to the sound board so it can play 
it through the speakers. 

Unfortunately, there are no standards 
for that internal audio, and every CD-ROM 


drive seems to use a different cable con¬ 
nector and pin-out. Most sound-board 
companies will sell you a cable if you tell 
them what model of their .sound board 
you’re using and what 
make of CD-ROM drive 
you have. 

Of course, if you buy 
your sound board and 
CD-ROM drive as part 
of a kit (e.g.. Creative 
Labs’ Sound Blaster 
Digital Edge CD Multi- 
media Kit), you won’t 
have that problem, be¬ 
cause the internal cable 
will be included. That’s one of the main 
advantages to buying such kits: everything 
works together. 

In my case, SmartCache is faster than 
Sound Blaster, and the Plextor CD-ROM 
drive works well with it; and, of course, 
the controller gives me hardware caching 
on the controller. Understand, very few 
applications need that much speed or, in¬ 
deed, can take advantage of it, so the 
Sound Blaster Digital Edge CD Multime¬ 
dia Kit is plenty good enough for almost 
anyone and is one of the easiest ways to get 


both .sound and a CD-ROM drive. 

Anyway, I didn’t have an internal ca¬ 
ble; so I took a Radio Shack 6-foot stereo 
audio cable, plugged that into the earphone 
jack on the CD-ROM drive, and plugged 
the other end into the input jack (not the 
microphone jack) on the back of the 
SoundMan board. Later on, the .same thing 
worked when we changed over to a Sound 
Blaster 16 board. When everything is sta¬ 
ble, I’ll get the right internal cable and 
connect things up, but for now the external 
cable works, and it’s the only audio-cable 
standard in the business. 

Once I was sure the SoundMan board 
worked, I wanted to try Creative Labs’ 
Wave Blaster add-on board, becau.se ev¬ 
eryone tells me it’s neat. My only prob¬ 
lem was that when I put the Sound Blaster 
16 board in, Percival wouldn’t boot. All 
my Sound Bla.ster 16 boards have SCSI 
on them, and if there’s any way to disable 
that, the documents don’t tell me. There’s 
also no way to change the SCSI address 
from whatever default it’s set to. There is 
a way to readdress the SmartCache board 
from SCSI 7 to SCSI 6. 

Fortunately, Alex got home before I did 



Decisions, Decisions, Decisions. 

Downsizing, upgrading, multiplatfoiTn environments. 
Today’s computer hardware issues are more numer¬ 
ous, more difficult, more critical than ever. 

So how do compauies make decisions? 

They count on you - the BYTE reader! 

Decider, Decider, Decider. 

It Doesn’t Get Bought Without BYTE! 



JUNE 1994 BVTK 283. 













anything to the SmartCache board, be¬ 
cause the SCSI ID is irrelevant; you can 
have two SCSI buses going at once, pro¬ 
vided each has its own IRQ and DMA 
channel. The reason that Percival wouldn't 
come up with the Sound Blaster 16 board 
installed is that one function of that board 
defaults to DMA channel 5. As we’ve 
seen, SmartCache uses that, too. 

That was when I got out the Distributed 
Processing Technology documents and 
studied everything. They're quite com¬ 
plete and clear enough. 1 found out that 
the controller u.ses memory address C80() 
by default, but it’s .set to DC0() on mine; it 
needs an I/O port address, and that can be 
330h, an address the Sound Blaster 16 
board defaults to; another place to be wary. 
The interrupt is set to IRQ 15, which is 
unlikely to be u.sed by anything else. 

Creative Labs provides complete in¬ 
structions with diagrams on how to u.se 
jumpers to set all the various addresses, 
IRQs, and DMA channels on (heir Sound 
Blaster 16 board. One warning: it's in (he 
thin document called Gettinf* Started and 
is not repeated in the thicker Reference 
Manual; you should keep both. We used 
the manual to set the 16-bit DMA chan¬ 
nel to 7 and otherwise used the defaults 
on the Sound Bla.ster 16 board. Tho.se in¬ 
clude a default to IRQ 5, the same as 
W4WG, and the MIDI port defaults to 
33()h, which might be in use by either the 
controller or the network card. I made .sure 
those didn't interfere. 

The machine came up Just fine. Alex 
in.stalled the Sound Blaster 16 softwiire, 
including the Windows drivers. We made 
sure that all worked. Then we shut down 


and attached the Wave Blaster board. 
Wave Bla.ster piggybacks onto the Sound 
Blaster 16 board, and it does wonders for 
the sound. It has no settings; just attach it 
to the Sound Bla.ster 16 board. 

With that in place, Mr. Spock really 
sounds like Mr. Spock, music has a bril¬ 
liance it didn't formerly have, and it all 
sounds really nice, especially if you’ve 
got Creative Labs’ Yamaha-designed Ac¬ 
tive Servo Technology speakers. These 
high-end speakers are about twice the size 
of the (actually very good) smaller speak¬ 
ers that come in the Sound Bla.ster Digital 
Edge CD Multimedia Kit, and if you care 
a lot about sound quality, they’re worth 
the price. Of course, if you really care 
about sound quality, you'll feed the sound¬ 
board output into a regular stereo mixer, 
but that’s going farther than I care to. 

Next thing to look at was ATI Tech¬ 
nologies’ MediaMerge. This comes with 
an audio editor, a text editor to make text 
animations and Hying logos, a .scene edi¬ 
tor, a storyboard editor, and a partridge 
in a pear tree. We’ve looked only at the 
audio editor. Alex used it to tune up the 
wave forms of various .sound icons, add 
reverberalion.s, clip .sounds, and put in si¬ 
lence. He also tried to do some noise re¬ 
moval. This is as gixxl as any wave editor 
he has seen, but note that he’s not espe¬ 
cially fond of any we have; none of them 
lets you change pitch, for example. He 
was able to put together some sounds so 
Mr. Spock can respond when the ingenue 
screams for help. More on that another 
time. 

Alas, we're still getting anomalies. If 
you leave the .system running with Berke¬ 


ley Systems’ After Dark with .sound, af¬ 
ter an interval that can be as .short as 10 
minutes and as long as 8 hours, the sound 
is messed up. Simple sounds work, but 
wave .sounds are truncated or don't play 
at all. The only remedy is to power down 
the .sy.stem. Neither Ctrl-Alt-Del nor hard¬ 
ware re.set fixes it, and once 1 have the 
.sound problem, I can’t even cleanly exit 
W4WG. 

I don’t know why. My guess is drivers 
interacting with the Pentium, but whether 
it’s Berkeley Systems’ software or the 
Sound Blaster 16 driver isn’t clear. It’s 
certainly not a defective sound board; I’ve 
tried several Sound Blaster 16 and Wave 
Blaster boards, and I always get the same 
result. I’ll keep looking, and 1 expect the 
problems will be fixed by the time you 
read this. 

We’ve also had difficulty getting 
Word for Windows to print across the net¬ 
work. The symptoms are precisely the 
same as when we tried to get an OS/2 ma¬ 
chine running OS/2 LAN Server to print 
through a W4WG network (.sec my April 
column). Because we were able to get a 
W4WG machine to print files through a 
printer attached to that OS/2 machine, I 
have to conclude that the guilty party is 
Print Manager, not OS/2. 

It’s clearly the case that if I attach the 
printer to the OS/2 system, I have no prob¬ 
lems printing from any machine on the 
network, while even without any OS/2 ma¬ 
chines on the network, the best way to 
print through W4WG is to .send the file 
across to the machine that has the printer, 
read it into Word, and print it locally. 
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Another anomaly to look into. Fm sure it 
will be fixed when I learn the proper set¬ 
tings for the W4WG machines, but the fact 
is that OS/2 LAN Server seems to be more 
reliable when printing across a network 
than W4WG. 

This mostly shows that 
we need a good Windows 
debugger. Windows is c(X)l 
if you get everything .set 
right, but no one really 
knows what’s going on in¬ 
side the .INI files. It’s a 
pain to get Print Manager 
set up properly. Then, too, 
every now and then when 
Windows comes up, it re¬ 
ports that a group file has 
been clobbered. When that happens, you 
can replace the dead group file with a copy 
you’ve saved—and if you don’t save 
copies of your group files in their own sub¬ 
directory, you’ll one day wish you had—or 
you can painstakingly rebuild the group 
file by hand. 

Actually, you’ll need to do both. That is, 
you must go into the Windows subdirec¬ 
tory and delete the aberrant group file, 
come back to Program Manager and create 
a new group file, copy your saved group 
file into the Windows subdirectory, and 
restart Windows. With luck, that will solve 
the problem of a clobbered group file. 

You have to do all this because Win¬ 
dows has no debugger and group files can’t 
be edited by human beings. No one knows 
why. If someone knows of a good Win¬ 
dows debugger, please let me know. 

By contrast. System Notebook (formerly 
ConfigWiz) from VacNat Software is a 
neat system-configuration editor for OS/2. 
OS/2 settings are done by means of a pop¬ 
up notebook, but, alas, IBM didn’t pro¬ 
vide one for figuring out the AUTOEX¬ 
EC.BAT and CONFIG.SYS files. 

System Notebook brings up multiple 
pages of a notebook and explains what 
changes you can make. When it’s done, it 
saves it all as new OS/2 CONFIG.SYS 
and AUTOEXEC.BAT files. If you run 
OS/2, you need this. I wish the Windows 
people would come up with something as 
neat. Recommended. 

We expect better Windows video 
drivers for the Pentium PCI bus. The best 
overall Win Tachometer performance of 
the Pentium PCI with ATI Technologies’ 
Mach 32 PCI board has been 52, and we 
can nearly get that on the 486DX2/25 with 
a VL-Bus Mach 32 board. The fastest sys¬ 
tem in the house is still SuperCow, the 
Gateway 2000 486DX2/33 with a Her¬ 
cules Dynamite Pro video board. Of 


course, a Win Tachometer rating over 50 is 
nothing to sneeze at; it wasn’t all that long 
ago I was satisfied with machines that had 
ratings of 16 to 20. Now, anything under 
30 seems intolerably slow. So it goes. 

I have reports that Number Nine Com¬ 
puter has already solved 
the driver problem, and 
Number Nine PCI boards 
in Pentium machines are 
getting truly astonishing 
Win Tachometer results. 
We’ll have one here soon, 
and I’ll let you know. 

While we're waiting for 
new drivers to take ad¬ 
vantage of the Pentium’s 
architecture, we shouldn’t 
forget that the PowerPC chip is rushing 
upon us. Informants tell me that .some soft¬ 
ware already runs faster on the PowerPC 
than on the Pentium; some of it much 
faster. All of which means that hardware 
has again leaped ahead of software, and, as 
the software people catch up, we’ll see 
more spectacular improvements in what 
these machines can do. But by the time 
we get jaded with those new improve¬ 
ments, we’ll have even-better hardware. 


I can remember when a 10-MB hard 
drive cost several thou.sand dollars. CD- 
ROM drives u.sed to be old and slow and 
cost a thou.sand dollars. The street price of 
my 1-GB DEC DSP3107 hard drive will 
be well under a grand when you read this, 
and CD-ROM drives cost less than 8-inch 
floppy drives u.sed to. Ain’t it wonderful? 

Despite residual glitches, I don’t doubt 
that you can get a Pentium, ATI Tech¬ 
nologies’ Graphics Ultra Pro Mach 32 PCI 
board, and Sound Blaster/Wave Blaster 
.sound boards working together; mine does 
most of the time, the only problems being 
with wave sounds in W4WG. The Pen¬ 
tium should be a real killer of a flight sim¬ 
ulator and a truly awesome games ma¬ 
chine; which means that as the right 
software is developed, it will also be ex¬ 
cellent for desktop conferencing, multi- 
media, and that .sort of thing. At lea.st that’s 
what you can tell your boss when you say 
you have to have one. 

One multimedia package we looked 
at was part of Microsoft’s newest Home 
(as opposed to Office) series. Multimedia 
Schubert 1.0. This product group also in¬ 
cludes Mozart and Stravinsky. It’s built 
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The Series 2/Motlel SX-23 
Digital Audio Processor 


ISO/MPEG/MUSICAM Coding 
AES/EBU/SPDIF Digital I/O 
Balanced Analog I/O 
90 dB-f Broadcast Quality 


We've Mode It 
Perfectly 
Clear. 

The most advanced, innovative and 
best sounding digital audio boards 
come from Antex. That's why they’re 
preferred by OEMs and integrators 
worldwide for broadcast, recording and 
multimedia applications. 

• Multiple compression formats - ISO/MPEG/MUSICAM. 
Dolby AC-2. CD-ROM XA. MS ADPCM, IMA 
AES/EBU/SPDIF Digital I/O 
• Balanced analog I/O 
Programmable floating point DSP 
• Onboard EEPROM for software security 

• 16-bit stereo, 64x oversampling Sigma Delta 

• High-level DOS/Windows drivers 

• Dual-device and multiple adapters 

• Wavetable synthesis 

• SCSI/MIDI interfaces 

The difference is clear. 
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New SuperTCP/NFS 4.0 For Windows. 




M Lan Magazine 
made it "Product 
Of The Year." 

■ Data Comm 
Magazine gave it 
its coveted 

"Tester's Choice Award." 

■ Unix World Magazine rates 
Super TCP/NFS "best." ■ Now 
Frontier Technologies has made it 
even better. ■ Introducing new Super 
TCP/NFS 4.0 for Windows, the only 
32-Bit VxD TCP/IP, NFS, NetBIOS 
product that requires zero DOS mem¬ 
ory while providing maximum 
performance. ■ Frontiers' Super 
TCP/NFS 4.0 is fully integrated into 


Windows and 
Windows for 
Workgroups, so 
you get full 
Windows func¬ 
tionality at all 
times. ■ When you compare Frontier 
Technologies' ease of installation and 
use, extensive third-party support of 

leader. ■ Call today and find out how 
far ahead we really are. 


FAX 

414-241-7084 


EMAIL 

tcp<^oiitiertech.com 


CALL 

414-241-4555 


414-241-7083 


Frontier Technologies Corporation. 10201 N. Port Washington Road, Mequon Wl 53092 
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The Technology Leader 


around the Quintet in A Major (TTi^ Trout). 
Like the rest of this series, it’s really well 
done, with background information on the 
composer and his times, and a music dis¬ 
cussion that starts simple and gets as tech¬ 
nical as I want. I find these rciilly do add to 
musical enjoyment, and 1 recommend the 
series for anyone who is or might want to 
become interested in classical music. 

1 have about a zillion other multimedia 
programs, including Grolier’s and Comp¬ 
ton’s encyclopedias. I suppose 1 should 
come up with some way to choose one 
multimedia program over another, but the 
fact is they’re all good and getting better. 
If you don’t have one of them, you should; 
there’s no point in waiting for better, not 
that better multimedia packages won’t be 
here .soon enough. Really good whizbang 
sound boards are coming this year, but 
what we already have is darned good, too. 

My advice is to get what’s out there. 
For in.stance the combination of the Sound 
Blaster Digital Edge CD Multimedia Kit, 
a Sound Blaster 16 board with a Wave 
Blaster add-on boiu*d, and a g(K)d doublc- 
or triple-speed CD-ROM drive is already 
good enough and will last you the year or 
so that it takes to perfect the new stuff 
that’s coming later this year. If you keep 
waiting for the best, you’ll miss out on 
everything. 

The [Vlacinto.sh version of Roberta 
Poumcllc’s reading program. The Literacy 
Connection, is done. She’ll be doing the 
grand introduction at her session of the In¬ 
ternational Conference on Technology in 
Education in London later this month. 

This version was done in SuperCard. 
The programmer, Chris Innanen, used the 
QuickBasic code I did in the mid-1980s 
and began to convert that to HyperCard. 
Roberta then decided she wanted a color 
version, which required that they switch 
to Silicon Beach’s SuperCard. SuperCard 
was then bought by Aldus and now has 
been sold to Allegiant Technologies. Su¬ 
perCard is HyperCard on steroids. The ba¬ 
sics are fairly easily learned. 

As Roberta’s program shows, you can 
do some pretty complex programs in Su¬ 
perCard, but that requires actual pro¬ 
gramming. HyperCard and SupeiCard are 
still the best ways to get involved in Mac 
programming. Chris reports that if the 
newest version of HyperCard had been 
available, he would probably have done 
the program in that, bul the advantages of 
HyperCard II over SuperCard aren’t .so 
great that he’s going to convert. 

The result is a script-driven engine that 
lets Roberta change the lesson plans with¬ 
out extensive programming. I’ve talked 


284 BVXE JUNE 1994 


Circle 88 on Inquiry Card (Resellers: 89). 


















about The Literacy Connection before. 
Like the PC version, the Mac version re¬ 
quires a literate person to read the screens 
to the student, but the “instructor” doesn’t 
have to be a teacher because all the in¬ 
structions are at fourth-grade level. In one 
school, a 10-year-old uses the program on 
an Osborne luggable to teach reading to 
first-graders. The next version of The Lit¬ 
eracy Connection should be self-pro¬ 
nouncing and thus do away with the need 
for an instructor. 

We don’t know of anyone who has gone 
through all 70 lessons and emerged un¬ 
able to read English; we know it has 
worked with many students diagnosed as 
dyslexic or learning-disabled, as well as 
with normal and gifted students. It un¬ 
abashedly teaches systematic phonics. In 
our judgment, to be able to read implies 
the ability to read any English word, 
whether or not you have seen it before, 
thus instantly making your reading and 
speaking vocabulary identical. 

The Mac version is much changed from 
the PC version 1 programmed several 
years ago. It has color and animations. 
Unlike much software that tries to be ed¬ 
ucational, The Literacy Connection is not 
a game. An upcoming version will in¬ 
corporate a game as a reward for getting 
the lesson right. Kids who’vc seen the 
test version of the game go bonkers for it, 
but it’s still the case that games are more 
to impress publishers and parents than 
kids; children find that actually learning 
to read is a pretty rewarding experience 
all by itself. 

We’ve had a fairly hefty demand for an 
Apple II version of The Literacy Connec¬ 
tion. Now that schools are converting those 
Apple Us to Macs, the pressure has been on 
to get a Mac version done, and Roberta 
regrets that it took a lot longer than she 
thought it would. She’s polishing up the 
manual as I write this. 

I know I write about her program a lot, 
but it is my considered opinion that she’s 
got the best reading instruction program 
in existence; and if kids can’t read, they 
aren’t going to learn much else in school. 
Anyway, this is available, it works, and 
I’m proud to be able to recommend it. 

I was hoping the game of the 

month would be SimCity 2()(K) by Maxis, 
but I can’t seem to install the DOS ver¬ 
sion. This is twice now, but 1*11 keep trying. 
Meanwhile, I’ve gone back to an ancient 
game called Sword of Aragon from SSL It 
still plays well. Another old-timer I like 
is QQP’s Battles of Destiny. 

Maxis also publishes SimHealth, which 
is a model of health care. Like all models. 





VocalChaf 

The office 

voice communication system 

Voice Mail & Intercom system for networked PCs 


VocalChat 


£hat Qptions iJelp 




DEALERS 

INQUIRIES 
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''VocalTec Inc. has added a new 
dimension to interoffice 
communications with VocalChat 1.0, 
a Windows-based program that allows 
voice communications over networks.” 

PC Week February 1994 


Head Office: 
VOCALTEC LTD. 

1 Maskil St. 
Heiielya 46733 
Israel 

Tel; 972-9-562121 
Fax: 972-9-.561867 


"VocalChat is a slick application that 
lets you use sound cards and 
microphones to add voice mail to 
your network. It's one of the first 
products that address a key 
communication problem: 
low-cost, real-time voice 
communication across 
a network." 


Windows Magazine 
April 1994 


USA Office: 
VOCALTEC, INC. 

157 Veterans Drive 
Northvale. N.J. 07647 
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Poumelle 


many of the conclusions are built into the 
model’s assumptions. This is an excellent 
tool to stimulate discussion; the danger 
lies in using such simulations as real mod¬ 
els of the real world. With that caveat. 1 
can recommend the program to those in¬ 
terested in health-care policy. 

The book of the month is by Richard E. 
Cytowic, M.D., The Man Who Tasted 
Shapes (Tarcher/Putnam, 1993). You may 
never have heard of synesthesia, a sort of 
scrambling of senses that might cau.se you 
to smell in colors or, as the title suggests. 


ta.ste shapes; but it’s very real, and this en¬ 
tertaining book tells of some experiences 
the author has had with such people, using 
their experiences to inquire into the na¬ 
ture of sensation and perception. 1 guess 
that sounds more like a book reviewer than 
me, which means I’m getting tired. Any¬ 
way, you’ll like the book. The most useful 
computer book this month was Brian Liv¬ 
ingston’s Wimlows 3, / Secrets (InfoWorld 
Technical Books. 1992). 

Next month: more on Percival. With 
luck, we’ll get him running NextStep, 


OS/2, and Windows NT so we can do 
some comparisons. ■ 


Jerry Poumelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future. Jerry welcomes readers' comments 
and opinions. Send a self-addressed, stamped en¬ 
velope to Jerry Poumelle, c/o BYTE. One Phoenix 
Mill Lane.'Peterborough, NH 03458. Please put 
your address on the letter as well as on the enve¬ 
lope. Due to the high volume of letters, Jerry can¬ 
not guarantee a personal reply. You can al.so con¬ 
tact him on the Internet or BIX at jerryp@bi.x.com. 


For More Information 


Available now for the Mac. The 
Literacy Connection ($100 
postpaid. California residents add 
$8.25 state tax) is the best 
reading instruction program in 
existence. Contact The Literacy 
Connection, 12190V* Ventura 
Blvd., Suite 372. Studio City. CA 
91604. Circle 1146 on Inquiry Card. 

ATI Technologies* MediaMerge 
($299) multimedia editor for 
sound, text, and graphics is as 
good as any editor we’ve seen. 
Contact ATI Technologies, Inc., 
33 Commerce Valley Dr. E. 
Thornhill, Ontario. Canada L3T 
7N6. (905) 882-2600; fax (905) 
882-2620. Circle 1147. 

Microsoft's Multimedia 
Schubert 1.0 ($79.95) really 
does add to musical enjoyment. 
Contact Microsoft Corp., 1 
Microsoft Way. Redmond, WA 
98052, (800) 426-9400 or (206) 
882-8080; fax (206) 883-8101. 
Circle 1148. 


The Plextor Double Speed Plus 

($329) CD-ROM drive works well 
with my multimedia system 
configuration. Contact Plextor, 
4255 Burton Dr.. Santa Clara. CA 
95054. (800) 886-3935 or (408) 
980-1838; fax (408) 986-1010. 
Circle 1149. 

SimHealth ($39.95), a model of 
health care, is an excellent tool to 
stimulate discussion for those 
interested in health-care policy. 
Contact Maxis, 2 Theater Sq.. 
Orinda. CA 94563. (800) 336- 
2947 or (510) 254-9700; fax 
(510) 253-3736. Circle 1150. 

SmartCache III SCSI host 
adapters (from $285 to $595) are 
a family of solid, trouble-free SCSI 
caching hard drive controllers. 
Contact Distributed Processing 
Technology, 140 Cadence Dr.. 
Maitland. FL 32751, (800) 322- 
4378 or (407) 830-5522; fax 
(407) 260-5366. Circle 1151. 


The Creative Labs multimedia 
sound boards tested on my 
Pentium system include the 
Sound Blaster 16 SCSI-2 
($279.95), the Sound Blaster 
Pro Deluxe ($179.95), and the 
Wave Blaster ($249.95). Contact 
Creative Labs, 1901 McCarthy 
Blvd.. Milpitas. CA 95035, (800) 
998-5227 or (408) 428-6600; fax 
(408) 428-6611. Circle 1152. 

Logitech’s SoundMan 16 ($199) 
sound board works just fine on my 
Pentium system. Contact 
Logitech, 6505 Kaiser Dr.. 
Fremont. CA 94555. (800) 231- 
7717 or (510) 795-8500; fax 
(800) 732-3102. Circle 1153. 

With SuperCard ($299). you can 
do some pretty complex programs 
on the Mac. Contact Allegiant 
Technologies, 6496 Weathers 
Place, Suite 100. San Diego. CA 
92121. (619) 587-0500; fax 
(619) 587-1314. Circle 1154. 


System Notebook ($24 
postpaid) is a neat system- 
configuration editor for OS/2. If 
you run OS/2, you need this. 
Contact VacNat Software, 1370 
White Oak St., Harrisonville, MO 
64701, (816) 887-2928. Circle 
1155. 

PC Power & Cooling demonstrated 
their high-end PC cooling 
technology by building a Pentium 
system, which included a tower 
case ($349). a llne>condltionlng 
power supply ($229), the 
Pentacool ($39). and the 110 
Alert Plus ($49). Contact PC 
Power & Cooling, Inc., 5995 
Avenida Encinas, Carlsbad, CA 
92008. (800) 722-6555 or (619) 
931-5700; fax (619) 931-6988. 
Circle 1156. 


EVER SEEN A GROWN PIRATE CRY ? 



Head office: 

5 Haganim SL P.O.B. 9195 
Haifa 31091, ISRAEL 
Tel:972-4-516 111 Fax:972-4-528 613 


Czeck Republic : PC Kompas, Tel: 42 (2) 423 874 
France : CTl, Tel: 33 (1) 4738 1617 
Holland : Infor' Base, Tel: 31 (3402) 54747 
Italy : DIGIsoft, Tel: 39 (2) 646 4557 
U.s.A : Poland : Soft, Tel: 48 (22) 100081 (306,326) 

4005 Wedgemere Dr. South Africa : LionSoft, Tel: 27 (11) 887 8256\8461 

Tampa, FL 33610 Spain : Economic Data, Tel: 34 (1) 442 2800 

Tel: 1-813-744 5177 Fax: 1-813-744 5197 U.K : User Friendly, Tel: 44 (527) 510 105 


EliaShim 


SMartPLUC^"" 

• Gives you complete protection against unauthorized access and duplication 
of your software. 

• A processor based parallel plug, with integral nDES encryption. 

• Includes a 120-byte field of programmable non-volatile memory. 


Also ovailable: 

CodeSafe: plugless HD installation ClockPlug; for time-limited use of software. 
MemoPlug: a memory plug for PC's. NECPIug: for japanese NEC systems. 
LANPlug: for Networks. U-Plug: a processor-based serial plug for UNIX 


systems. 
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Next Year, Over 130 Million Software Packages 
Will Arrive in Corporations Worldwide. 

SOMEBODY BETTER KNOW WHAT 

THEY'RE DOING. 



SOMEBODY DOES. 


That Person is the BYTE Reader. 

✓ An elite cadre of multiplatform technology experts. 

✓ Early Adopters: 87% of whom are first to learn 
about and adopt new products and technologies. 

✓ Influential: The average BYTE Reader influences 
the purchase decisions of 107 others. 

The BYTE Reader. 







What’s New 


Hardware 





This Computer Talks Back 


A vaice-activated, voice-response PC 
system, the InterActive Commuiticator 
lets you talk to your computer and re¬ 
ceive an answer. You can tell it to open 
a program, pull up a file, or 
a document to someone 
can also answer the pfione and place 
outgoing calls* It does all this without 
your havii^ to deal with the keytxianl or 
a mouse. If the phone line is busy, the 
InterActive Communicator asks if you 
would like to call tiack; your response 
can Include the length of time the unit 
should allow to elapse before redialing* 

The InterActive Commuiticator system includes a 33-MHz 
4M processor, 4 MB of RAM, and a 2O0''MB hard drive. The 
voice-recognition software runs under Windows and DOS. Avail¬ 
able options include a hand scanner, a video^apture hoard, an 
Ethernet card, and a CD-ROM drive* The base system is $2995* 
Contact: InterActive, HamboUr, SD. (HOO) 266-4333 or 
(605)363^5117, 

Circle on Inquiry Card. 


AVERT A LAN DISASTER 

The Rcmemory Archiving Sub- 
Server (from $3195) I els you 
convert a host 386 or 486 PC 
inio a nondedicaled. Full Net¬ 
Ware archiving server thal backs 
up, archives, and provides dis- 
aiJter recovery of data. From Re- 
memory (Costa Mesa. CA), the 
integrated, preconfigured desk¬ 
top system has a 170-MB hard 
drive that is preinstalled with the 
RemServe archiving software 
system and NetWare; one or two 
DAT drives for up to 8 GB of 
storage; and a 16-bit ISA or 32- 
bit EISA SCSI controller. 
Phone: (H(K}) 644-2300 or 
(714) 70K-0990, 

Circle ±31.4 on Inquiry Card. 


dard token-ring cables. From 
Network Controls International 
(Charlotte, NC), the bus-master 
adapter is configurable for 4 or 
16 Mbps and uses STP, UTP* or 
B-loop cabling. You can disable 
the M AU-less feature to connect 
the adapter to any IBM-compat¬ 
ible MALI. The adapter also hits 
a $ 150 option that you can add 
to electronical ly disable the PC's 
lloppy drive as a way to prtHccl 
again.si viruses and unauthorized 
removal of sensitive information 
From the network. 

Phone: (704) 527^357. 

Circle 1315 on Inquiry Card. 

A TOUCH-SENSITIVE 
WHITEBOARD 



CREATE A LAN WITHOUT A MAUt 

The NCI Banc-Ring 16/4 adapter 
($595) lets you create an inex¬ 
pensive small- to medium-size 
MALJ-less LAN usin^ stan- 


A whiteboard lhat uses .standard 
dry-erase markers and erasers, 
the Smart WriteBoard ($2995) 
automatically transfers inFomia- 
lion written on it to your PC or 
Sun SnarcStatinn via the 


serial port. You can store the in¬ 
formation as a bit-mapped file 
and save it, print it, or incorpo¬ 
rate it into other documents or 
presentations. The Smart Pen 
Tray has built-in switches that 
recognize the color of the pen 
you select and communicate ihi.s 
information to your computer; 
the proper color then shows up 
on the monitor’s screen. The 
Small WriteBoard is from Smart 
Technologies (Calgary, Alberta, 
Canada). 

Phone: (403) 233-9333. 

Circle 1316 on Inquiry Card. 


MULTICHANNEL DSP BOARD 

A board combining a DSP32C 
32-bit floating-point DSP and 
eight channeis of analog I/O, the 
Sig32C-8 ($3995) from Signa- 
logic (Dallas, TX) is packaged 
with the company's Hypersig- 
nal-Macro and Hypersignal- 
Acouslic software. Each I/O 
channel contain.s 16-bit sigma- 
delta A/D and D/A converters 
and pnjgrammable input gain, 
output attenuation, and sampling 
rale. The channeis also have au¬ 
tomatic antialiasing and recon¬ 
struction filters that track with 
the programmed sampling rate. 
Sampling is simultaneous. 
Phone: (2!4} 3430069. 

Circle 1317 on Inquiry Card. 


COMPACT CONNECTORS 
AND PROTECTORS 

A 2“<}unce network connector for 
Macintoshes and other devices 
with built-in Eihemei, EiasyNet 
($69) connects any device with 
an Apple Ethernet port to either 
lOBase-T or 1 DBase-2 network 
cables. The Dayna Communica¬ 
tions (Salt Lake City, UT) con¬ 
nectors have a BNC interface or 
an RJ-45 jack. 

Phone: (HOI) 269-7200. 

Circle 1313 on Inquiry Card. 


The Connector Protector attach¬ 
es to any DB-9 ($4.85 for 25) or 
DB-25 ($5.15 for 25) connector 
with jackscrews to take the brunt 


of the mechanical wear incurred 
by tiequendy connecting and di.s- 
conneciing cables to computer 
boards. The unit is from CAMI 
Research (Lexington, MA). 
Phone:(6J7)mO-9I37. 

Circle 1319 on Inquiry Card. 


ENCRYPTION MODEM 

The CryptoCom V.32bis asyn¬ 
chronous pocket modem ($895) 
from Western Datacom (West- 
lake, OM) encrypts all data inma- 
mis.sions between two of the 
company's encryption modems. 
The CryptoCom has a base data 
rate of 14.4 Kbps and uses up to 
level-10 MNP for data compres¬ 
sion atid error control. When two 
CryptoCom V.32bis modenrs are 
used together, they can encrypt 
cellular data. You can use the 
modem in nonencrypiing appli¬ 
cations in which you use V.42bLs 
for data compression; the com¬ 
pressed data rates can exceed 56 
Kbps in these applications. 

(SOO) 262-331! or 
{216} H35-I5I0. 

Circici 1320 on Inquiry Card. 


MANAGED HUB MONITORS 
NETWORKS 

The InterLimLink series of stack- 
able Ethernet hubs (from $1699) 
are available in 17- and 33-part 
versions. You can connect them 
in any combination for a maxi¬ 
mum of 96 managed 1 OBase-T 
ports in a .single repeater stack. 
From Racal InterLan (Boxbor¬ 
ough, MA), the hubs feature 
Pauli Alert, which monitors the 
network and alerts the network 
manager of any potential prob¬ 
lems by sending a warning mes¬ 
sage to the management termi¬ 
nal that's attached to the RS-232 
connection. When the tenninal 
is remotely located, the hub au¬ 
tomatically dials the configured 
phone number and sends a mes¬ 
sage de.scribing the fault condi¬ 
tion and its location. 

Phone: (800) 526-S255 or 
{508} 263-9929. 

Circle 1331 on Inquiry Card. 
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Give Your PC Real-Time Phone Control 

The single-line OCTuLink ($279), 
an electronic computer-to- 
phone link designed to work 
with the Windows-based OCTiis PTA communi¬ 
cations control software, connects between 
your PC and an analog phone line to provide 
complete phone-system control. Features 
include on-call DTMF tone and flashhook 
generation, incoming caller ID support, 
active line-status monitoring and sens¬ 
ing, DTMF tone sensing to switch between 
fax and voice calls, audio line-tn and line-out to connect 
to SoundBlaster-compatible sound cards, and a parallel port 
pass-through design. 

Contact: OCTus, San Diego, CA, (SOO) 634-S248 or 
(619) 452-9400. 

Circle 13J.2 on Inquiry Card. 



FAST NETWORKING 

TTie EM960 PCI eMaster+ series 
Ethernet adapter ($249) uses the 
full 132-MBps transfer rate al¬ 
lowed by the PCI specification. 
From Cogent Data Technologies 
(Friday Harbor, WA), the adapt¬ 
er mcorpHjratcs the compa¬ 
ny’s Predictive Pipelining 
technology lo increase net¬ 
work bandwidth by mini¬ 
mizing processing overhead. 
According to Cogent, the full- 
duplex Ethernet capabilities of 
the EM960 PCI adapter can dou¬ 
ble the existing iOBase-T band¬ 
width to 20 MBps. 

Phone: (800) 426-4368 or 
(206) 378-2929. 

Circle 3324 on Inquiry Cunf.. 


AUDIO/VIDEO CAPTURE BOARD 

The MovieMan video- and au¬ 
dio-capture board ($299) cap¬ 
tures 24-bit“Color video with syn¬ 
chronized sound at 30 frames per 
second. The Logitech (Fremont, 
CA) board supports NTSC and 
PAL analog signals and the 
D VCI (Digital Video Connector 
Interface) digital-video interface 
standard. MovieMan also cap¬ 
tures still images in resolutions 
of up to 640 by 480 pixels in 24- 
bit color and supports CD-ROM 
multimedia via Video for Win¬ 
dows and audio .WAV files. 
Phone: (510) 795-8500. 

Circle 3.322 on Inquiry Card. 

CAPTURE SGIENTIFiC IMAGES 
ON YOUR MAG ▼ 

A .scientific imaging system for 
the Mac, the Image Explorer 
($6000) captures and analyzes 
gray-scale image data in both 
bright light and low light. Intend¬ 
ed for applications such a.s mi¬ 
croscopy, fluorescence in situ hy¬ 
bridization, chemiluminescence, 
and gel documentation, the Im¬ 


age Explorer achieves the range 
of light sensitivity by integrating 
image data on-chip at video rates. 
The package's frame grabber can 
grab a video sequence of up to 32 
frames in real time; optional mem¬ 
ory modules allow up to 4 seconds 
of real-time image-sequence cap¬ 
ture. The product is from Signal 
Analytics (Vienna, VA). 

Phone: (703) 281-3277, 

Circle 3323. on Inquiry Card. 

WORKSUmON POWER 

The 100-MHz Model VL-410D 

DX4 workstation (enhanced ver¬ 
sion, $2995) includes a 9.8-ms 
l2-MBps Mode 3 540-MB IDE 
drive, 16 MB of RAM, a dual¬ 
speed CD-ROM, and a 15-inch 
low-radiation monitor. The CPU 
in the Tangent (Burlingame, CA) 
unit runs at 3.3 V; the on-board 
integrated I/O features UART 
high-speed serial ports and eight 
expansion slots. Windows for 
Workgroups and DOS 6.2 are 
standard, as are a FlashROM 
BIOS, a frequency synthesizer, 
Energy Star compliance, and 
upgradability to the Pentium 
P24T processor. 

Phone: (BOO) 800-6060 or 
(415)342-9388. 

Circle 1323 
on Inquiry Curd. 


PORTABLE DATA ACQUISITION 
SYSTEM 

The Windows-compatible, four- 
channel MicroDataLogger unit 
(starter kit, $1195} operates from 
either a rechargeable battery or 
external power. From Architec¬ 
tural Energy (Boulder, CO), the 
mic ro proc e s sor/flas h-m e m o ry 
recorder is self-configuring, ac¬ 
cepts interchangeable sensors, 
and records up to 64,0(X1 mea¬ 
surements. It has an LCD and 
12-bit resolution. The unit is ca¬ 
pable of HVAC diagnostics and 
commi-ssioning, utility DSM pro¬ 
gram evaluatiom and environ¬ 
mental monitoring. 

Phone: (800) 450-4454 or 
(303) 444-4149. 

circle 1325 on Inquiry Card. 

VOYAGE INTO VIDEO CACHING 

A 3 2-bit VL-Bus video adapter 
with video caching, the Boca Voy¬ 
ager (from $245) provides fast 
video performance while using 
DRAM video memory. The Baca 
Research (Boca Raton, FL) board, 
designed for peak performance 
with multimedia applications and 
CD-ROM video, includes 32-bit 
memory access, 1 MB of DR AM 
{upgrad able to 2 M B), 15-/16- bit 
high color and 24-bit true color, 
a VESA BIOS, linear driver sup¬ 



fPLah 


port, BitBlt, a hardware graphics 
cursor, and a feature connector. 
Phone: (407) 997-6227. 

Circle 1334 cm Inquiry Card. 


LIGHTWEIGHT HEAVYWEIGHT 

Based on its proprietary DSP- 
based data-pump technology, the 
U.S. Robotics (Skokie, IL) p;>rtablc 
World Port Dual Standard Fax 
modem (from $545) comes with 
a 9-pin cable and includes the 
company’s HST protocol to pro¬ 
vide 16.8-Kbps data transmission. 
The modem also has Adaptive 
Speed Leveling and Quick Con¬ 
nect features, as well as Class 2 
fax capabilities, V.42/MNP 2-4 
error control, and V.42bis/MNP 
5 data compression. 

Phone: (708) 982-5010. 

Circle 1326 en Inquiry Card. 


SMART POWER MANAGEMENT 

A power management device 
that plugs into a serial port on 
your computer, the SmartSock- 
et+ ($349) puts switching of AC 
outlets under software control. 
From CompuSci (Fenton, MO), 
the device aulomaUcally powers 
down AC receptacles when it 
receives an external alarm. The 
configuration of the device is 
saved in nonvolatile memoiy for 
use at power-up. Password pro¬ 
tection lets you access the Smart- 
Socken- via a modem to switch 
remote devices on or off. 
Phone: (314) 343-5022. 

Circle 1327 on Inquiry Card. 


REMOVABLE-CARTRIDGE GUARD 

SyGuard ($8.99) is a dust and 
contamination guard designed to 
prolong the mechanism life of 
the SyQuest 44, 88, and 8SC re¬ 
movable-cartridge drive systems. 
Made of rugged plastic, the APS 
Technologies (Kansas City, MO) 
guard is fitted with a precision 
gasket lock that fits most Sy¬ 
Quest mechanisms. 

Phone: (800) 235-2753 or 
(816) 483-6100. 

Circle 1328 on Inquiry Card. 
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What’s New 


Hardware 



TAKE DAT STORAGE WITH YOU 

DAT Storage subsystems that op¬ 
erate via your portable comput¬ 
er's parallel printer port or SCSI 
connection, the PDS’2 ($2995) 
and the PDS-4 {$3295) provide 2 
and 4 GB, respectively, of data 
storage. From Parallel Storage 
Solutions (Elmsford, NY), each 
subsystem can double its capac¬ 
ity via data compression. Trans¬ 
fer rates using the parallel port 
are 6 to 17 MB per minute; SCSI 
connections provide a transfer 
rate as high as 44 MB per min¬ 
ute, The units arc compatible 
with DOS, Windows, NetWare, 
LANtastic, OS/2, SCO Unix, and 
SCO Xenix. 

Phone: i9!4) 347-7044. 

Circle X329 on Inquiry Card, 

A MONITOR 
FOR WORKSTATIONS 

The l7-mch Multigraph 447X 
monitor ($1250) from Nokia 
Display Products (Sausiilito, CA) 
features an antiglare-coated 
Trinitron lube with a 0.26mm 
aperture grill. Manufactured in 
Finland, the monitor has a reso¬ 
lution that ranges from 1280 by 


1024 pixels at a 75-Hz refresh 
rate to 1600 by 1200 pixels at a 
60-Hz refresh rate and a hori¬ 
zontal frequency range of 30 to 
82 kHz. An intuiiive on-screen 
menu makes adjustment easy, 
and the unit automatically syn¬ 
chronizes with any desktop com¬ 
puter, according to Nokia, The 
unit complies with the VESA 
DPMS power-saver specifica- 
lion iind the MPR 11 sLmd<ird and 
includes a Mac adapter. 

Phone: (800) 296-6542 or 
(415)331-0322. 

Clreli^ 3-333 on Inquiry C^nd* 

SHUHLE YOUR DATA OF YOUR 
NOTEBOOK 


The Disk Shuttle (from $417) 
from Computer Connections 



America (Bedford, MA) is a 2'^ 
inch portable hmd drive that you 
connect to your parallel port for 
additional storage, tile transfer, 
and backups. Storage capacity 
ranges from 170 to 344 MB, and 
access lime is 12 ms. To use your 
printer with your notebook, you 
just plug in the printer cable to 


the opposite end of the Disk 
Shuttle unit. 

Phone: (800) 438-5336 or 
(6!7) 271-0444. 

C]r(?le 1330 on Inquiry Card. 


CD-ROM NOTEBOOK 

The Lop-of-the-line Hurricane 
notetHX>k ($8355) includes an in¬ 
ternal 5'4-inch CD-ROM drive, a 
sound chip on the motherboard, 
a 540-MB IDE removable hai d 
drive, 20 MB of RAM. and a 66- 
MI Iz 486DX2/SL CPU. The ac¬ 
tive-matrix 10-inch color display 
has 256 colors; you can have si¬ 
multaneous displays at resolu¬ 
tions or64f) by 480 pixels on the 
notebook and 1024 by 768 pix¬ 
els on an external monitor. The 
Aquiline (Troy, NY) HuTricane 
also has voice recognition and a 
PCMCIA Type 11 card slot, a 
built-in irackbaJl, and a battery 
life of 3 hours. 

Phone: (518) 272-0421. 

Circle 1335 on Inquiry Cord, 

SOUND CARD WRH SPEECH 
RECOGNITION 

A sound card with built-in wave- 
table synthesis and a DSP, the 
Aria I6se ($169) has 16-btt dig¬ 
ital-audio playback and recording 
and a 44.1-kHz sampling rate. 
The card's Aria Listener Speech 
Recognition uses speaker-inde¬ 
pendent technology, which lets 
it recognize most words in its vo¬ 
cabulary regardles.s of who says 


them, according to Prometheus 
Products (Tualatin, OR). The 
card also lets you create cus¬ 
tomized vocabularies and has a 
SCSI-2 connection that supports 
CD-ROM drives from a variety 
of manufacturers. 

Phone: (503) 692-9600. 

Circle 1336 on Inquiry Card. 

CURSOR CONTROL THAT FITS 
IN YOUR HAND 

An interactive 
liond-hcld con¬ 
troller thai fits 
in your hand, 
the ProPoint 
($129) has a 
pressure-sensi¬ 
tive button that 
provides 360- 
degree cursor 
control at the 
louch of a thumb. You can se¬ 
lect thumb-controlled cursor 
speed from a continuous range 
and select objects such as menus 
with a poim-and-cUck morion, 
Fmm Interlink Electronics (Cam¬ 
arillo, CA), the ProPoini has a 
12 -fool cord to allow you free¬ 
dom during presentations. 
Phone: (805) 484-8855. 

Circle 1332 on Inquiry Card. 

IMAGE-PROCESSING POWER 

Designed for use with image- 
process ing, vision, and robotics 
systems based on the TMS320C40, 
the HETVIO 8-bii image-pro- 
cessing TIM-40 module ($6750) 
features a PAL/NTSC frame- 
capture interface that supports 
up to four multiplexed camera 
inputs. From Traquair Data Sys¬ 
tems (Ithaca, NY), the card .sup¬ 
ports the continuous and con¬ 
current capture, processing, and 
display of frame-rate image data 
via its 1-MB triple-ported VRAM 
frame store. It also has 4 MB 
of local DRAM, a 4-bii overlay 
plane, and enhanced support for 
byte-level manipulation of im¬ 
age data. 

Phone: (607) 272-4417. 

Circle 1337 on Inquiry Card. 


Fast Color PRirmNG 

The 2-ppm Spectra-Star GTx ($499S) plain- 
paper color printer uses a RISC processor 
running at 33 MHz, Hie printer features 10 
MB of RAM (expandable to 32 MBL 52 fonts, 
000- by 300-dpi printing, and the ability to 
accept plug-in cartridges via Pochettes. A 
120-MB hard disk cartridge with full printer 
spooling and permanent font storage is avail¬ 
able. 

Contact: General Parametric^, 

Berkeley, CA, (510) 524-3950. 

Circle 1313 on Inquiry Card. 
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NSTL Exclusive Report Series — from the publishers of Software Digest and PC Digest 


Going Pentium- ^ 

Is IT WORTHWHILE... FOR YOU? 





NSTL's 20,000 sq.ft, test facility, 
is the largest independent testing 
and evaluation facility in the 
microcomputer industry. 


NSTL... 


Testing the Limits 

NSTL, a division ofMcGraw 
Hill, Inc., is an internationally 
recognized testing authority. 
NSTL s Software Digest and 
PC Digest Ratings Report 
are the leading authoritative 
sources of accurate and 
objective software and 
hardware information. 


IF you're considering a Pentium upgrade, 
you face a critical decision. 

Tapping into Pentium power could deliver a 
much-needed boost in speed and performance. Or, 
the investment may be unnecessary, given your 
particular requirements. 

Your dilemma: Where to turn for independent, 
authoritative information? If your job entails making 
critical recommendations, much is at stake. You are 
expected to have answers. You need quality, unbiased 
decision-making data. 

Now, you can have the answers with Pentium 
Upgrades: A Benefit and Performance Analysis, first 
in the Exclusive Report Series from National Software 
Testing Laboratories (NSTL). 

• No-frills, objective information. No advertiser 
influence or pretty pictures here...just real-world data. 

• A clear layout of your choices. It's all here; 
the basics on 486 and Pentium systems and their 
compilers. Charts, tables and important technical 
information help match your needs with 

real performance data. 


• Executive Summary for top-level decision 
makers. You get a clear, capsulized briefing on 
test information... the analysis you need for rational 
price/performance evaluation. 

• Revealing raw data for the technical expert. 

Benefit from comparisons and statistical data on 
common binaries running across different platforms. 
Know which gains are due solely to hardware. 

• Discover custom solutions that work for you ... 

based on your type of work, applications used, and 
your system configuration. 


LAN and IS Managers — Special Alert! 

If your job demands informed decision-making, 
this Exclusive Report is required reading. You'll 
find hard data on Pentium — integer-intensive 
applications; floating point applications; 
recompiling for Pentium; and other 
important factors. 
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NO RISK GUARANTEE 

If. for any reason, you’re not 
100% pleased with your 
NSTL Exclusive Report. 
return it for a full refund. 


Larry Goldstein 
Publisher 


la 



Yes 


I want to be an informed decision-maker. 


J. FAX a copy of this page to (610) 941-9950 
2. MAIL coupon to Address Below 

5. CALL TOLL FREE 
1-800-220-NSTL 


Send me Pentium Upgrades now, at the special 
introductory price of S29.95. (A S3S value) 

□ YES, also send my FREE GIFT: PC Digest Ratings Report on Pentium Systems 

□ NO, I don't want this report, but keep me informed of future Reports. 

Number of Reports_@ $29.95/ea =_ 



APPUCABLE STATE TAX _ 
SHIPPING AND HANDLING @ $ 1.95./ea. (Outside the US (P $3.95./ea,)_ 

TOTAL _ 


Prices subject to change without notice. 


FREE GIFT with your order! 


When you order Pentium Upgrades 
you'll also receive the recent PC Digest 
Ratings Report on Pentium Systems. 



CARD NUMBER 


EXP. DATE 

SIGNATURE 

NAME 

mi£ 


COMPANY 

PHONE NUMBER 


STREET ADDRESS 

cm 

STATE 

ZIP 


For faster delivery, call 1-800-220-NSTL 

' 6 7 8 5 


MAIL TO : NSTL, Box 1000, Plymouth Meeting, PA 19462. 

NSTL National Software Testing Laboratories, A Division of McGraw Hill, Inc, 
Publishers of Software Digest and PC Digest Ratings Reports BT4594 
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What’s New 


Software 


Build a Tempute, Click a Buhon, 
Create A Document 

Now you can build document-assembly templates 
in WordPerfect, Ami Pro, and Microsoft Word 
without having to write macros. With HotDocs, 
you simply open a document; highlight a name, 
date, or other text that frequently changes from 
document to document; and insert a variable for 
each highlighted choice. To assemble a docu¬ 
ment using the template, you click on a button, 
whereupon the template asks questions based 
on the variables you’ve defined. In response to 
your answers, appropriate paragraphs are automatically selected, and variables such as names, 
dates, pronouns, and verbs are correctly inserted. HotDocs retails for $49. 

Contact: Capsoft Development, Provo, UT, (800) 500-3627 or (801) 375-6562. 

Circle 1271 on Inquiry Card. 



REMOTE CONTROL AND ACCESS 

CoSession for Windows (two- 
PC package, $ 199) supports en¬ 
hanced background operations, 
multiple connections, and remote 
operation of DOS and Windows 
programs. Compression tech¬ 
nology in the software provides 
30 percent faster remote Win¬ 
dows operation, according to the 
manufacturer, Triton Technolo¬ 
gies (Iselin, NJ). Remote access 
capability, implemented through 
drive redirection, allows a re¬ 
mote user connected to a net¬ 
worked host to operate as a re¬ 
mote node on the network. 
Phone: (800) 322-9440 or 
(908) 855-9440. 

Circle 1276 on Inquiry Card. 

FAX FROM WINDOWS 

The FaxFacts FFWIN utility 
(from $300) lets you fax directly 
from any Windows application 
when you use it with FaxFacts 
broadcast software, a high-per¬ 
formance fax board, and a dedi¬ 
cated PC that acts as a fax server 
tied to the network for outbound- 
only faxing. From Copia Inter¬ 
national (Wheaton, IL), the 
FFWTN utility is compatible with 
all networks and allows for pre- 
and post-process activities, such 
as E-mail notification. 

Phone: (800) 689-8898 or 
(708) 682-8898. 

Circle 1279 on Inquiry Card. 


3-0 IMAGES FOR ANY PRINTER T 

RenderFVint ($249) lets you print 
photo-realistic 3-D images from 
any graphics 
application on 
any printer at 
full printer res¬ 
olution. From 
Insight Devel¬ 
opment (San 
Ramon, CA), 

RenderPrint can convert to and 
from most popular file formats, 
such as BMP, GIF, JPEG, PCX, 
and TIFF. The software works 
in ADI protected mode within 
AutoCAD and other ADI-sup- 
ported applications; as a TSR 
program that pops up inside 
Cadkey, MicroStation, and oth¬ 
er graphics programs; and as a 
stand-alone application. 
Phone:(800)825-4115 or 
(510) 244-2000. 

Circle 1275 on Inquiry Card. 

GRAPHICS THAT SAVE MONEY 

ActiGraf ($795) helps you spot 
wasted costs and inefficiencies 
by graphically depicting compa¬ 
ny policies and procedures. The 
software divides company oper¬ 
ations into microsteps .so that 
everyone involved can easily 
identify and understand each 
phase of every procedure. From 
Business Modelling Systems 
(Los Altos, CA), ActiGraf lets 
you dynamically analyze proce¬ 


dures via its ability to run a 
model to show how a process 
will behave and how long it will 
take to execute in 
a given set of busi¬ 
ness conditions. 
Phone: 

(415) 941-3901. 

Circle 1277 
on Inquiry Card. 


PUT YOUR DATA ON CD T 

Alchemy ($995) from IMR (En¬ 
glewood, CO) enables you to 
work alone or in a workgroup to 
collect text and image files in 
their native formats for transfer 
to a CD. You can organize the 
files into folders, index each file 
by full text or keywords, and 
then copy the indexed files to a 
CD by using any industry-stan¬ 
dard CD recorder. Any user who 
has a CD-ROM drive can search 
by full text or Query-by-Example 
to find any file in less than 3 
seconds, according to the com¬ 
pany. You can view a file with¬ 
out launching the application and 


then print the file or copy it to a 
local directory. 

Phone: (303) 689-0022. 

Circle 1278 on Inquiry Card. 

SYSHMANAIYSISAND 

TROUBLESHOOTING 

PC diagnostic and troubleshoot¬ 
ing software, QuickTech-Pro 
($249) from Ultra-X (Santa 
Clara, CA) has a main menu for 
quick access to all test groups. 
You can te.st all memory, cache, 
and VRAM up to 4 MB. You 
can test floppy and hard drives, 
perform system bum-in, test se¬ 
rial and parallel ports to pin level, 
and test functionality of inter¬ 
rupts, DMAs, keyboards, and 
mouse operations. You can also 
run CPU-speed, system, video, 
and hard drive benchmarks. 
Phone: (800) 722-3789 or 
(408) 988-4721. 

Circle 1280 on Inquiry Card. 



CLIENT/SERVER AND 4GL 
WORK TOGETHER A 

The Dataplex Server Edition 
(from $1995) provides client/ 
server computing for the Data¬ 
plex object-oriented fourth-gen¬ 
eration language. The software, 
from Data Access (Miami, FL), 
allows multiple clients using 
different environments, such as 
DOS and SCO Xenix, to be at¬ 
tached to the same server. Fea¬ 
tures include transaction logging 
by the server for increased data 
integrity, u.ser password protec¬ 
tion for complete data secu¬ 
rity, transaction processing 
by the server for improved 
data reliability, and tunable 
system parameters for opti¬ 
mized system performance. 
Phone: (800) 451-3539 or 
(305) 238-0012. 

Circle 1281 
on Inquiry Card. 
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OBJECT-ORIENTED TOOLKIT 
FOR MULTIPLE PLATFORMS 

An add-on to the UIM/X de¬ 
velopment tool for OSF/Motif, 
Cross Platform Toolset ($2500) 
provides the objects, libraries, 
and documentation necessary to 
create production-quality appli¬ 
cations for use on multiple plat¬ 
forms* Based on native toolkit 
controls, the tool set lets the port- 
ed application interface look and 
behave like a native one and pro¬ 
vides for the inclusion of plat¬ 
form-specific capabilities. You 
can use object-oriented pro¬ 
gramming techniques to build 
GUIs from reusable portions of 


code that encapsulate any plat- 
form-specific application code, 
and you can implement objects 
using many third-party packages. 
The package is from Visual Edge 
Software {Saint-Laurent, Que¬ 
bec, Canada). 

Phone: (514) 332^6430. 

Circle on Inquiry Card. 

SIGN ON IN WINDOWS 

Designed for use with a digitiz¬ 
er tablet or pen-based computer, 
Sign-On Verify ($395) from 
Sign-On Systems (Beverly HUls, 
CA) allows a person’s signature 
to be used in place of a log-in 
and password or PIN* Targeted 
as a security add-on to applica¬ 
tions and currently available for 
use with FoxPro, Paradox, Vi¬ 
sual Basic, and C, SOV provides 
developers with the ability to 
prompt Ui>ers for their signatures 
and verify that a signature is not 
a forgery. The SOV software em¬ 
ploys Communication Intelli¬ 


gence’s Dynamic Signature Ver¬ 
ification technology. 

Phone: (310) 274-7477. 

Circle 1283 un Inetuliy Card. 

SWIM WITH UNIX 

Swim ($ 149), a run-time and de¬ 
velopment system based on OSF/ 
Motif 1.2.3, is available for Unix 
platforms such as Linux, Coher¬ 
ent, and BSD/386. From Sequoia 
International (Deerfield Beach, 
FL), Swim includes the mwm 
window manager, static libraries, 
header and include files, com¬ 
plete on-line manual pages, and 
source code to the OSF/Motif 
demo programs* 

Phone: {305} 480-61J8. 

Circle 1284 cn Inquiry Card. 

GREASE THE SWITCH 
IN WINDOWS 

An embedded and customizable 
control bar, RibbonCB ($99) 
provides buttons via which you 
launch applications and macros 
from within any Windows ap¬ 
plication* You can easily navi¬ 
gate among your applications, 
and you can capture mouse 
movements and keyboard com¬ 
mands while writing macros. 
From Software Interface Solu¬ 
tions (Boulder, CO), RibbonCB 
includes a pixel editor that lets 
you capture graphics off-screen 
for use as button faces. 

Phone: (800) 266-5866 or 
(303) 65 J-6570. 


Software Update 


ImageFast 2.0, ImageFast Software 
Systems (McLean, VA), lets you 
set up your own in¬ 
dexing and organize 
the infonnation en¬ 
vironment your way 
via the addition of the Database 
Design Wizard* Action Icons* 
WorkFasl, Calera OCR integra¬ 
tion. RedactFast. and unlimited 
annotation layers* From $195* 
Phone: (800) 899-6665 or 
{703} 893-1934. 

Circle 1298 en Inquiry Card. 

Tetefonn for WijhIows 3.0, Cardiff 
Software ( Solana Beach, C.A), 
adds a forms designer, Basic- 
Script for implementing complex 
procedures* faster and more accu¬ 
rate hand-printing recognition, 
and TIFF support; improves fax 
tracking; and supports multiple 
fax phone books, among other 
improvemenis. From $1495. 
Phofjc: (619) 259-6430. 

Circle 1297 on Inquiry Card. 

Ditectar4*0, Macromedia (San 
Francisco* CA), improves mem¬ 
ory management, compiles its 
scripting language for faster script 
execution, optimizes data re¬ 
trieval from storage devices, and 
adds object-oriented commands 
and a "movie in a window” fea¬ 
ture. $1195. 

Phone: (800) 457-1774 or 
(415) 252-2000. 

Circle 1298 on Inquiry Card. 

SyndtrofiLze U, CrossWind Tech¬ 
nologies (Felton, CA), builds on a 
cross-plalform architecture and 
lets you easily customize your 
work space and change the appear¬ 
ance and behavior of the software 
to fit your own needs. $ 1IKJ per user* 
Phone: (408) 335-4988. 

Circle 1299 on Inquiry Card* 

HelCensus ZOO, Tally Systems 
(Hanover, NH), streamlines its 
GUI and adds the MacCollector to 
provide automatic hardware and 
software inventory; a product^e- 
tail table that organizes data in 
spreads heel-like reports; reporting 
features; and a snap-in module for 
Novell’s NMS.$lff-$20 per PC* 
Phone: (603)643-1300. 

Ctrcle 1300 on Inquiry Card. 


Management Software fora 
Cross-Putform Team 

Now available for the Mac, ManagePro 2.0 ($395) helps 
managers and werlfgroups meet their goats and deadlines 
by integrating tools for planning, tracking, and delegating 
tasks over a network. Ynu enter infonnation in spread¬ 
sheet-style planners, and the software automatically cre¬ 
ates color-coded goal- and people-status boards, time 
lines, to-do lists, calendars, and more than 30 standard 
reports. 

ManagePro prompts managers through a four-step per¬ 
formance management process and offers useful manage¬ 
ment tips and techniques. The soft¬ 
ware's calendar aiftomatically 
shows, in all the calendar views, an 
item you entered elsewhere In the 
program, such as a project deadline 
entered in the goal planner. The 
multiuser capability provides simul¬ 
taneous read/write access, syn¬ 
chronizing separately updated 
copies of the same database. 

Comoct: A vanros Peiformance 
Systems, Emenvilie, CA, 

(800j 282-6867 or (510) 654-4600. 

Circle 1272 on Inquiry Card. 


Circle 12SS on Inquiry Card. 
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Software 



STATISTICS FOR WINDOWS A 

Developed from the ground up 
for Windows, the SigmaStat for 
Windows statistical software 
package (S495) helps you select 
the most appropriate tests, checks 
your assumptions, handles miss¬ 
ing data, and explains the tests’ 
statistical results. From Jandel 
Scientific (San Rafael, CA), the 
software’s procedures include 
descriptive statistics; F-tests; 
analysis of variance; correlation; 
z-tests; chi-square tests; non- 
paramctric methods; linear, mul¬ 
tiple linear, and nonlinear re¬ 
gressions; power; and sample 
size. Dala-imptm options include 
text, spreadsheet, database, Sig- 
maPlot, and SigmaStat files. The 
software automatically creates a 
comprehensive report for all sta¬ 
tistical procedures you invoke. 
Phone: (800) 874-J888 or 
(4/5) 453-6700. 

Circle ±286 on Inquiry Card. 


OS/2 LINK 

XoftWare/32 for OS/2 ($395) 
lets users of networked PCs and 
PS/2s access graphical and char¬ 
acter-based Unix applications 
and display them concurrently 
with OS/2 programs on a single 
PC screen. The AGE Logic (San 
Diego, CA) software includes 
the company’s Professional Edi¬ 
tion Utilities, full XI 1.5 compli¬ 
ance, cut-and-paste capability for 
exchanging information between 
a PC and a Unix host, a fully in¬ 
teractive Telnet client, and the 
ability to reroute multiple Unix 
print requests to any printer on 
your PC network. 

Phone: (619) 455-8600. 

Circle ±287 on Inquiry Card. 

WINDOWS MULTIMEDIA HELP 

You can visually and quickly 
integrate multimedia into your 
Windows help system with Mul¬ 
timedia WinHelp ($199). The 
program lets you add voice, 
.sound, or video to your help sys¬ 
tem and extends the functional¬ 
ity of the Windows help engine. 
You can use the program with 
or without a Windows help au¬ 


thoring tool. From Blue Sky 
Software (La Jolla, CA), the pro¬ 
gram supports .AVI and .WAV 
files and includes the Video for 
Windows 1.1 run-time version. 
Phone: (800) 677-4946 or 
(619) 459-6365. 

Circle ±288 on Inquiry Card. 

MULTIPLATFORM CHANGE FILES 

A multiplatform file-update util¬ 
ity, Updatelt ($249) lets you ship 
to your customers incremental 
product updates in the form of 
compressed password-protected 
change files. A full GUI front 
end for building and maintain¬ 
ing change files lets you create 
a single file that will update an 
entire directory tree. From Inno¬ 
vative Data Concepts (Hatboro, 
PA), Updatelt can create raw 
change files or stand-alone .EXE 
programs as Windows, OS/2 
character-mode. Presentation 
Manager, or DOS applications. 
Phone: (800) 926-4551 or 
(215) 443-9705. 

Circle ±289 on Inquiry Card. 

MONEY MANAGEMENT 
IN WINDOWS 


Instant WBS 


A fully featured Windows program, 

WBSChart for Project ($149) lets 
you create, edit, and print WBS 
(Work Breakdown Structure) 
charts directly from Microsoft 
Project. The WBS Chart feature 
automatically generates a WBS 
chart from your current project 
when you open the project file 
in Microsoft Project and select 
the WBS Chart option in the File 
menu. The software expands and 
collapses summary tasks and displays either a summary view of the 
project or all levels of project detail. To support any Windows-com¬ 
patible printer or plotter using any size of paper, WBS Chart has a 
fit-to-page option that lets you print the entire chart on one page; 
if you prefer, you can choose the Tile option to print on multiple 
pages. 

Contact: Jim Spiller Associates, Fairfield, CA, 

(707) 425-2484. 

Circle ±273 on Inquiry Card. 



Managing Your Money for Win¬ 
dows ($79.95) from Meca Soft¬ 
ware (Fairfield, CT) 
furthers a recent trend 
in small office/home 
office software to de¬ 
liver better ease of use 
than you get with the 
usual boxed icons. 
When it’s enabled, the 
Smart Desk interface 
is a full-screen config¬ 
urable office, com¬ 
plete with desk draw¬ 
ers, shelved books, 
and countertop items (e.g., cal¬ 
endars and Rolodexes) that you 
can click on to invoke modules 
such as banking, investing, and 
budgeting. Also featured is a sin¬ 
gle-window checkbook/register 
function. 

Phone: (800) 820-7458 or 
(203) 256-5000. 

Circle ±290 on Inquiry Card. 


Software Update 


TnieCAD for Windows 2, Choice 
Computing (Mountain View. 
CA), adds more than 40 features, 
including the ability to read and 
write AutoCAD .DWG files 
directly, a Power Bar, an Align¬ 
ment dialog box, a Nudge fea¬ 
ture, symbol insertion with hori¬ 
zontal and vertical mirroring, 
Symbol Ghosting, easy DDE 
interaction with other programs, 
improved bit-map handling, and 
improved support for plotters 
and printers. $295 until June 30; 
$395 thereafter. 

Phone: (800) 828-2770 or 
(4/5)428-0131. 

Circle ±30± on Inquiry Card. 

Common Ground 1.1, 

No Hands Software 
(Belmont, CA), 
adds an embedda¬ 
ble Windows Mini- 
Viewer and JPEG compression; 
it supports Apple’s Macintosh 
Easy Open and PowerTalk soft¬ 
ware, which is based on the 
Apple Open Collaborative Envi¬ 
ronment technology. $99.95. 
Phone:(800)598-3821 or 
(415)802-5800. 

Circle ±302 on Inquiry Card. 

The Mafor B8S 6.2, Galacticomm 
(Fort Lauderdale, FL), provides 
a GUI using RlPscrip, refines 
File Libraries, adds full-screen 
ANSI file tagging, enhances 
compatibility with CD-ROM 
drives, redesigns the Polls & 
Questionnaires feature, and in¬ 
cludes QWK-mail, letting you 
access the program with modem 
speeds of up to 28.8 Kbps. $259 
for two users, 
Phone:(305)583-5990. 

Circle ±303 on Inquiry Card. 

Versions 1.1, Omega Systems 
(Irvine, CA), adds the Project 
Wizard, automatic project-based 
scheduled check-in. streamlined 
project maintenance, selectable 
long and short menu styles, func¬ 
tion-key shortcuts to commonly 
used dialog boxes, the ability to 
cancel an operation during error 
situations, and other features. 
$279. 

Phone:(714)440-3646. 

Circle ±304 on Inquiry Card. 



294- BYTE JUNE 1994 







































PC EXPO IN NEW YORK 



THE ULTIMATE ENVIRONMENT 



FOR TODAY'S 
BUSINESS LEADERS AND 
BUSINESS SEEKERS 

3e an integral part of tfie most important computer 
ind corporate trade event in the United States. 

’C EXPO in New York. It's where the latest 
echnology is on exhibit in the ultimate business 
invironment. Where over 800 powerful, global 
exhibiting companies and over 98,000 influential 
ind important buyers came in 1993. 

’C EXPO. Where you'll connect with tens of thou- 
lands of corporate end users and vo/ume reseSets. 
lighly qualified buyers representing companies with 
HI average annual computer tedionology spend of 


nearly $1 million. Not to mention an incredible buy 
in 1993 of six major purchases that accounted for 
another $1.7 billion dollars. Thai's PC EXPO - a 
profitable, energized trading floor where repeat and 
first-time buyers come looldng... 

FOR WHAT’S NEW, 
WHAT'S HOT 
AND WHAT WORKS 

PC EXPO. Where you'll witness the latest tech¬ 
nologies all within more than half-a-miilion square 
feet and three floors of exhitxt space displaying 
the latest products, programs and services. Visit 
cutting-edge technology pavilions showcasing 
the latest in networking equipment, open systems 


solutions and sophisticated software packages. 
Where you'll listen to computing's hottest IT 
speakers as they lay the technological groundwork 
for your current and future business plans. Network 
with your fellow industry professionals who know 
that PC EXPO is the one show... 

FOR ALL YOUR 
BUSINESS SOLUTIONS 

It’s a case of simple economics. If you need to 
maintain your leading edge on the competiton, if 
you need to find formid^le business solutions tinat 
work and you need to connect with high-powered 
leaders based in #ie #1 business center in tine U.S., 
then you need to be at PC EXPO In New York. 


THIS 18 WHAT A BUSINESS COMPUTINB EVENT IS ALL ABOUT. 
FOR MORE INFORMATiOn CALL 800-828-3070, EXT, 8210, 



PC EXPO in New York 


June 28-30,1894 

Jacob K. Javits Convention Centop *1110 Avenue & 34th Street 


PC EXPO in New York is produced and managed by Bruno Btenheinni Inc. 

Fort Lse Executive Park, One Executive Drive, Fort Lee, NJ 07024 * 80O'32&'3976 * 201-346^1400 * Fax 201'346-1602 
PC EXPO® is a registered service nnark of Bruno Blenheim. Inc, 

PC EXPO is open to the irade only, Minors under the age of 18 are not permitted. 
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•Quatech manufactures a complete line of communication, data 
acquisition, industrial I/O, and PCMCIA products for the PC AT/XT, PS/2 
and compatible computers. 

• Quatech’s user friendly software drivers enable our full featured 
adapters to support most popular operating systems. 

•Ouatech’s adapters are backed by our free on-line technical support. 


€ 




If your board doesn't say Quatech Inc., 
you may be missing something... 


Ask a Quatech sales Engineer to show you 
the value of quality, service and support. 


Made 

For a free catalog call: 

J.S.A, ^ 

662 Wolf Ledges Parkway, Akron, Ohio 44311 U.SA {216} 434-3154, International: Australla/Irterworld 
Electronics & CompLrter 03-563-5011, Canada (Wests nn)/lnterwoiid Electronics 604-984-4171 (Toronto offioe 416- 
513-7027), Denmark/Jes Rasmussen Aps. 45 42S1 6638, England/Diamond Point International 634-722-390, 
Rnland/Lab Hj-Tech OY 358-0-682-1255, France/Eiexo 33-1-69302880, Germany/Jupiter Electronic Systems 
GMBH 06181/75041, Israel/HCM Ltd. 972-03-6487885, Itafy/N.C.S. Computer flalia 03311 770016, Korea/Sam 
Boo Systems 82-2-135-280, Neth@rtands/ACAL Auriema 040-502602, Singapore/Bliss Services Pte Ltd (65) 338- 
1300. Saudi Arabia/lntegrated Computer Operations 966 3 895 1827, South Africa/Eagle Electronics 27 21 
234943, Switzeriand/Ainiro Tech. Engin. 37-2311-18, Spaln/SANTA Barbara SA 34 3 418 01 16. SwederVSystec 
46 13 1101 40. IBM PC-XT, AT, and Micro Channel are registered trademarks of IBM Corp. All other trademarks 
are of their respective companies. 




- 553-1170 

Foreign Disfrihuior Inquiries Welcome 


QUATECH 


662 Wolf Ledges Parkway 
Akron, Ohio 44311 U.S.A. 
216-434-3154 


Otrcle 127 on Inquiry Card. 












BUY IT THROUGH 




Mail Order Hardware/Software Showcase 

The latest offerings from This categorized four^color display 
vendors supplying section makes it easy to find 

products of all leading Hardware and Software products from 
manufacturers at extremely a wide variety of manufacturers 

competitive prices. and suppliers. 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 
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COMPUTER DISCOUNT WAREHOUSE 




COMPUTER DISCOUNT WAREHOUSE 


QIKIIabotiGS 


NEW 

LOWER PRICING! 

US Robotics 
Sportster Modems 

SPORTSTER 14.4K W/FAX EXTERNAL 

^ $139.50 CDW 2B09e 

Sm «ir ihw list for othor mortols 


Megahertz XJ2144 
14.4K bps DatayFax 



WHY PAY |iiS *3 

W W 1 II I I I Y.l9iAA flOUB-l® 

RETAIL? 

CDW^Mb 

For less 


m Only Megahertz has the XJACK" 

Extendable Connector O XJACK 
Lightens Your Load: No Awlcwgrid 
External Connectors • Now wilh 
MNP'IQ and FLASH memoTy O Auto Instaltalkin 

• Hot Swappable • Advanced Error Correction 

• 5 Year Wanianty 


$309.31 


CDW 37757 


HARDWARE, SOFTWARE & PERIPHERALS ATSiSCOWT PRICES 


ussi: 


H NOV E L L 

N«tWlH'« V4,01 


to USER ca 
aa usEfl Cb.. 
50 USER CD. 


Netware 


5 USER a.?. ir7t.oa 

10 USER SS’ -- .^..ISBt.00 

25 USER 3 5- - !#».«] 

60 USER 15- .. 2STI.W 

lOO USERaS^... MJSO 

Cl» tor Pricing on CD-BOW 

VarHlona anU Upgradw 

PenSONAL NETWARE VI .0 NEW 

1 USER,.,.,.. sau 

B US£R...... .. «6.SJ 

Movtii moNQ M auajtcr TO 0hiu«^ 


' nK»i\b*nj\UAij 


TCS143 ETHERNET DOAX. . . T I# 

TC6143 ETHERNET COAX SPK.. M75fi 

TCS143 ETHERNET lOBT „,. tg.ge 

TC514a ETHERNET 1 D&T OPK. 477,517 

TCe24e Aronet a BIT COAX CARO . . B«.5B 

TceaAs afotbi coax card. ito pa 

TCS242 Arcnsl TP CARD. Sfi.U 

TC6245 AfCnst ALL-IMNE CARD. 236.49 

TCeMOArcn«{Pjw«tva4PORTHLie COAX. . 3*J0 

TC505B ETHERNET S PORT CON toBT. BS.47 

TC404fi TOKEN Rjr^G Ifi/A CARD.. M®,M 

COW c«rw tria Ccmii{« 9I» !,«# cf TCNS pnMkctt 

CM In OsbollBl 

i^ARTTSOFT 

NODERUNNER 20ClClA. *47 34 

NODERUNNER 2000T. 174 47 

NODERUNNER 2000C, . 17t47 

NODCRUNNER/Sl 2000A, . loe.lfl 

NOOERUNNERySIZOOOr. .. . .5444 

NODERUNNER/SI £CHMC... B4,44 

LantBEdic Vfi.O... 7960 

Lanta^tii: Vfl.O 5 usar... 32^90 

Lantamc VO.O Btarlv Kll , 334,61 

CENTRAL STATION . 3B9.S9 

lOBT S PORT INTERNAL HUB. 

NOOEHUNNER STARTER KIT WINIXIWS —. 476 41 

SIMPLY LANTASTIC START KIT N.,^. |Q3,fi7 

SIMPLY LANTASTJC VI .0. 54.B1 

T-RDNNER 6 PORT TOBT. 2»,Afl 

T-RDNNEfi U PORT tORT. 4|t^l 


SMC 

DLTRA16 ETHERNET COAX ... 1QG.2S 

ULTBA10 COAX QPK.....—.. S7i66 

ULTRAia COAX 44PK.. 2208 JW 

DLTRAlB ETHERNET H3BT..... lOfi 2* 

DLTHAtfi tOBT 6PK____. ...,.S7A $4 

ULTRAie 1O0T 24PK... Hm.ST 

ULtRAte ETHERNET COMBO . . 1 t9.3i 

ULTRAl 6 COMBO 6PK. B«.2t 

ULTRA16 COMBO MPK.. MM »1 

ETRERCARDt ELITE COAX.. 11 a u 

ETHEflCAFD* ELITE COAX 6PK. ABa 73 

ETHERCARD* EUTE MCA COAX 11B 26 

cthercard* ELITE lorr.. , iie.w 

ETHERCARD* ELITE lOBTePK..,.. ilt,42 

ETHERCAfiCH EUTE MCAIDBT_ ibb 66 

ETHERCARD* EUTE EISA tflBT___ m 76 

ETHERCARDf ELITE COMBO... ..i36 S7 

EtHERCARD^ EUTE COMBO SPK. 7B3 » 

3606 ETHERNET 6 PORT CON 10BT. 3»,fi1 

3514 ETHERNET l2+2 PORT CON 106T ...,614,76 

PC600WS ARCNET CARD COAX.._ 11B 13 

PGSeWB ARCNET CARD TP_ HBBl 

PC800FS ARCNET CARD cnAX . 

PCtW ARCNET CARO COAX .-..- .liM 

ARCNET a PORT ACTIVE HUB COAX. _,sm 4I 

TOKENCARD ELITE Te/4,_„..___ 


HETWO««CING PRODUCTS ■■ TAPE, REMOVABLE & FLOPPY DRIVES 


SCCMll' 

3C$0a ETHERLINK H COAX.. 15B 44 

3C5fl9 ETHERIINK III GOAX_.. 11& BA 

3C509 ETHERLINK Ml COAX S PK..._... 6» 14 

3C509 ETHERLINK Ml tOBT.. 11i,B0 

3C5W ETHERLINK 6| tOBT 5 PK. 827,17 

3C506 ETHERLINK III COMfiO . .. 135 66 

3C50d ETHERLINK Ml COMBO 5 PK. B71J4 

3C57B ETHERLINK OBACOAX. JSfiAl 

3C579 ETHERLINK EISA 10eT. 32B.»1 

XI627 12 PORT LINKSDILOER 10BT. 831^8 

OTHER TOP-QUALITY NAME BRANDS 

EAOLE NE20W k COAX... .91 AD 

EAGLE NE20OtH- lOBT... 94JQ 

EAGLE NEa200 THIN COAX w^TPA. *7134 

NATICMAL SEMI NE200Q+ COAX. M,84 

NATIONAL SEMI NE2000+ 14^9 

It Y(X» Dont Sm wtttt Yau Aie Luotraw F«. CH 
CDW Ciiin» ni« SmI NibwItKiig siatecDon 
in lh« inA^I 


PE310BC POCKET ETHERNET COAX. 306 66 

PESteBE POCKET ETHERNET COAX. 2#7.» 

PCaiCBT POCKET rrnERNeT lOBT. 2#8.31 

PA2tl2BB POCKET ARCNET COAX. 229.30 

POCKET TOKEN RING III. 4S8 60 

PPX03 PARALLEL POFTT MUfLUPLEXOfl. Tf 60 

XIRCOM H,4K POCKET MODEM.. BOfiJI 


IBM 


TOKEN RUMO 


IBM TOKEN RING 1^4 ISA... 


iny 


SyDtfs 


PUMA ICBMB PARALLEL.. 
MAHUN 105MB INT IDE.... 
SBMS EXT SCSI WfflOFT 


iMoiintoin. 


TD-ESO Z50MB INT IDE . 

FSSSOOaoeMSlNTIDE . . 

SIOECAfl II306MB PARALLEL TSU... 

14004 400 EXT SCSI.... 

TSOHB-I.SraiNTTflU WrADPT . . . 
TSOMB^t.SGO EXTTBU WlADPT. 


. M,33 

_. 484.13 

1698.36 

,-^.19882 

- WM 
-4C4.13 
16HJI 


.2DM-63 

....ntja 
. .818.82 
.139.79 


ETHEREXPRESS 16 COAX ... 

ETHEREXPRESS 16 COAX SPK___ 

ETHEREXPRESS 16 COAX ZOPK _ 

ETHEREXPRESS MCA COAX__ 

ETHEREXPRESS 16 lOGT... 

ETHEREXPRESS 18 lOBT SPK. ... 

ETHEREXPRESS 18 10BT 2I3PK. 

ETHEREXPRESS MCA KJBT 

ETHEREXPRESS 1 & COMBO... 

ETHEREXPRESS 18 COMBO SPK_ 

ETHEREXPRESS 18 COMBO 4QPK_ 

ETHEREXPRESS FLASH 10BT. 

ETHEREXPRESS FLASH tOBT 5PH . 

ETHEREXPRESS FLASH COMBO . 

ETHEREXPRESS FLASH COMBO 5 PK.. 

ETHEREXPRESS EIEACOAX.„___ 

TOKENEXPFESS 16/* . 

NETPORT II COAX... 

NETPORT II IdBT. 


TAP£. REMOVABLE & ELQPPy DRIVES 


JUMBO 12GMB INTERNAL... mjc 

JUMBO SSCMB INTERNAL 117 u 

TRAKKER 120MB PARALLEL FORT. 19945 

TRAKKER 250MB PARALLEL PORT..,.. 324 

POWERTAPE 4,40a SCSI INTERNAL 9U 91 

POWERTAPE 4.4GB SCSI EXTERNAL 
POWEFDAT 4GB SCSI ttfTEflNAL.^ 997X7 

I'lraGA 

TAPE 2SqMB internal . jesjj 

TAPE 250 INTERNAL PLUS _ _-1fl8 11 

FLOPTICAL 41 MB INSIDER.. J79J> 

BERNOULLI BOMB PC POWERED PRO . ..H«48 

BEFtNOULLI 180MB INSIDER SCSI. 479.11 

BERNOUtJ-l 1B0MB INSIDER IDE. 48451 

BERNOUU. 1B0MB PC POWERED.. iw.71 

BERNOULLI ISOMB TRANSPORTABLE_ .filBJtl 

MMB CARTRIDGE. 80 J7 

150MB CAJTTRIDQE... 92:90 

MICROSOLUTIONS 

BACKPACK 3£* 1.44M9 FLOPPY PARALLEL 1 » m 
BACKPACK 555‘ 1J2MB FLOPPY PARALLEL 176 W 

BACKPACK ZOOMS. HD PARALLEL .. . 394 H3 

BACKPACK 2X CD-ROM PARAULEL. 377.44 

BACKPACK 2S0Mfl TAPE BHJ PARALLEL ..^.jbsjh 


\!EIL 


HURTH' 

iSriCNE 12 X 12 4 BUTTON ... 218.26 

1SK3NE 14X12 12 BUTTON.. -.49642 

MJ= IS X 12 4 BUTTON 6 STYLUS. 216.88 

XLP T2 X IS 18 BUTTON. 44240 

XGT 14X 12... 




.189,12 
.449,50 
-...366,77 
2046 39 
.1036.10 
. .1284.66 


WYSE 30 AMBER OR GREEN. 272.84 

WV^E 50 AMBER OR GREEN. 386.80 

WYSB 55 AMBER. GR££N. WHITE , 21452 

WYSE 60 AMBER. QREEM, WHITE. 279 80 

WVSE 150 AMBER, GFIEEN, WHTTE... 468.48 

WYSE ISO AMBER, GREEN, WBRE. 339J« 

WYSE 325 COLOR. 437.40 


MULTIMEDIA. SDUND^ CD 


ALTEC LANSING ACSSW 3PKRS/5W. 239.61 

Baelhciiwan inE MM Explorer Kit w/16 M lound 32940 

BaelhQuen InE MM Intra Kit... lafi 74 

CDW 4 CO EDUTAINMENT BUNDLE'. Sfi.lG 

CDW 5 CD BUNDLE*.... 129.17 

CDW 5 CO BUSINESS eUNDLE*. t H.H 

CDW 5 CO ENTERTAllWENT BUNDL-E'. 7943 

CREATIVE LABS OigitalE^ Mm Kir. 827,17 

CREATIVE LABS DIBCOISHY tS INT. 32648 

CREATIVE LASS SB 18 AWE32 . 291.42 

CREATIVE LASS BB 18 SCSI 177.90 

CREATIVE Se 16 ASP MCD. 171.87 

DIAMEDNO SONIC SOUND BASIC. 224.84 

DIAMOND SONIC SOUND LX.. 109 30 

MEDIA VISION CRITICAL PATH. 44 53 

MEDIA VISION MEMPHIS SYS. StO.TS 

media vision pro 18 system II BUNDLE 460.86 
MEDIA VISION PRO AUDiO 16 BASIC. , . 79.81 

MEDIA VISION PRO AUDIO SPECT 10. Mu 

MEDIA VISION PRO AUDIO STUDIO 16 ^.124 62 

MtCROEQFT BOOKSHELF CD.1 19 69 

MICROSOFT CINEMANIA 1904. 82.86 

MICROSOFT WIN SND SYS VZ.O. 82.08 

MSENCARTA 1094. 66 24 

MS MULTIMEDIA BEETHOVEN. S2.86 

MS WIN BND SYS V2.0 W.'BOARD..1 34 20 

ORCHID GAMEWAVE 32 . _1 38.40 

ORCHID SOUNDWAVE 32... 107.72 

PROCOM EXT MULTIMEDIA STATION. 760.48 

PROCOM INT MULTIMEDIA STATION. 739 IS 

SONIC SOUND PRO UPG KIT.. 98.48 

SONY OStaOP LIB EXT W/SWD 2X.. 474.84 

SONY OSKTOP ilB ENT W/BND ZX , ,. 487.73 

SONY 03KTOP LIBRARY tNT 2X. 234,15 

SOUND BLASTER PRO Dl_X. 74 nn 

TURTLE BEACH MONTEREY SND CRD. 148 77 

TURTLE BEACH MULT1SQUND. 427 88 


Dfl III 12X124 BUTTON.... 2444Q 

DO III 12K12 16 BUTTON .. .H940 

DO III 12X18 W/PRES PEN.. 34446 

DD llMZXie 15 BUTTON CORDLESS.. 84046 

SLATE 12X12 W/PBES PEN. 343-40 

SLATE 12X12 W/16 BUTTON. 22441 

Canon 

1X401S DOLOR ECANNE.R . 997 A2 

StttmagFaphics, 


m 


HOUSTON 

IN5im)MFNT 


HI71CDA-D SIZE 8 P 


(17ZOO A-F SrZE 8 P£N.„ 


HP SCANJET ItP... 


HP SCANJET ItP DOGUMENT FEEDER. ...aOBiBU 

HP SCANJET I6CX W ISA. 99640 

HP SCANJET iCX DOCUMENT FEEDER. 174.72 

]ICX transparency adapt . ...83a2G 


EPSON 


Beeitwvsn zeoaM in Co-ROM kil. , .... 1 tb.ti 

CHINON CDS53& PNT co-ROM KlT. , ,347.80 

CHINON CQXS3S EXT COfiOM KIT. 427 89 

NEC aXE EXTERNAL_ ISa.IK} 

NEC 3X1 IMTEFmAL . 484.00 

NECaxp Ponatii*... ^.„„^..427 se 

ORCHlOCDSai 10 INT .-... ...... . 114.88 

PKiDfief DF^teoaX 6 04^ (JUADRA^IN —, 1149.00 

PLEXTOR 3026 2«lMStWT KIT. CALL1 

PLEXTOR 3026 W/PA SPECTRUM 10.. CALL1 

PLEXTOR 5026 240MS EXT KFT.. CALL1 

PLEXTOR 5525 W/PA SPECTPUH tfl. CALLI 

SONY COU’33A ln| 2X CD-ROM Kit. 179.78 

SONY GDUfiaS INT CD-ROM. 174 73 

SONY COU561 INT SCSI 2X CChROW_ 28«.83 

SONY CDU72Q5N EXT CD-ROM. 444 88 

SYDOS PARALLEL PORT CD ROM.. ...at# 48 

TiKhIb* 3«1 EXT SCSI 4 DRIVE TOWER. .2538.08 

Tmtutia 3401 EXT SCSI CD-ROM. 468.80 

Tnahlba 0401 EXT SC9 CD-ROM W/ADPT-..fi«996 

TnotTiba 34011HT SCSI CD-ROM. $49 K 

Toshiba 3401 INT SiBJ CD-ROM W.'ADPT. fi19 86 


ACTION3CANNER ESBODC. 

ACTIONSCANNEH ESflOOC. 

ACTIONSCANNER ESftMC PRO .. 


VIOEO PRQOgCTS 


VGA 6 SUPER VGA UQNITCRS 

MAO INNOVISION MX15F.-... 197.16 

MAG INNOVISlOW OXlSF.. 43S,« 

MAG INMOVtaiON MX17F.-_.... 977,40 

MAG INMOVtSIONMX17FG. 427Jl 

lAAG INNOVISION DX17F.. 6984» 

maqnavox [::Ma06014- as..—. 297-» 

MAGNAVOX CMZC10514' 20 Nl. 294.00 

MAGNAVqX CM4017 ir_. -649.20 

MAGNAVOX 20CM&I 20’ SPEOAU' . 989.00 

■mOLE SUPPLIES LAST 

NANAO F340iW 16* . .. e69XW 

NANAO FSSOi IT..... 99t.« 

NANAO F550»W 17". ___ 1 HJ7j00 

NEC 3V 15'. -,-,,457.44 

NEC 3FDE 15‘ -- -—867-17 

NEC 4FQE Ifi* __ „^.,„HT.16 

NEC 5FGE tr_ ^-ntJD 

NEC 5FQn tr..—. „„1De7.21 

NECSFGpZr.,.. 1917.00 

PANASONIC Ct35n I*'. .. ......335,71 

PHIUPS 1754DC 

PHtUPSBRlLUANCE 17'___ - Phlt 0ft 

PHIUPS BRILUANCE 21* *_.... 2298AS 

SONY CPD1430 14* .. ..-447.00 

SONY CPD1730 1?-. 997/05 

SONY 17SB 17-. 1147,05 

SONY QDMSD36 20*..... 1990.04 

VGA 4 SUPER VGA DISPLAY CARDS 

ADS VGA TO TV ELITE. . . 224,87 

ATI GreuhlcS U8ra-i- 2MB..... 237J4 

ATI GfipMCS U8ra Pro EMB . .. 367.66 

ATI Gmphia U8ra Pro ZMB EISA. 314JIS 

ATI Qmpiws UJn Pro 2MB VLB ., .. 367.6* 

CHEATOE LAte VIDEO BLASTER 139,02 

CREATIVE LABS VIDEO SPIGOT . . 237.73 

DIAMOND STEALTH PRO tWB. 237.06 

DIAMOND stealth PRO .- - - - - 316.66 

DIAMOND SPEEDSTAR PR01 MB . . . 107 43 

DIAMOND VIPER VLB 2MB... 3S7.86 

HERCULES GRAPHITE PRO 1MB . 288.46 

HERCULES GRAPHITE 2MB. 388,48 

HERCULES DYNAMITE VLB.. 187.30 

INTEL SMART VlC€0 RBCORDBR 488.86 

ORCHIDFAHRENhEmsao* . 142 62 

ORCHID FAHRENHEIT VA .. 172:97 

ORCHID CELSIUS VLB I MB. 204,85 

ORCHID CELSIUS VLB 2MB. 244,94 


if You Find a Better 
Price, Call CDW 
Before You Buy 
(6001 959-4CDW 


NASDAq 


No Surohflige For Credit Cerds 


BUY WITH CaNFtBENCe 
CDW# IS A NASDAQ 
TRADED COMPANY 

TICKEn SYMBOL CDWC 

oienitwiiAi 

' Duin1E>-762-7l53 



MOST ORDERS 
SHIP THE 
SAME DAY 






















































































































































































COMPUTER DISCOUNT WAREHOUSE 



Packsnl BM 
l4a6SX/33 Desktop 
Computer 

✓ 4MB RAM ✓ 210MB hand 
drtve ✓ noppy drtve ✓ 3 ISA expansion 
slots ✓ 240Qbps internal modem 

✓ monitor sold separately 

. $849.00 




Hewlett-Packard 
DeskJet 560C 
Color Inkjet Printer 

✓ Laser-quality 300x300 dpi: 

Special paper not required Up to 
3ppcn print spaed {Plack only) ^ Duel ink cartridge 
system—prints color and black simultaneously 

✓ lODsheetfeeder 



CDW 39180 


^ $569.00 


CDW 38421 


CDW CARRIES OVER 15,000 PRODUCTS. IF YOU DON'T SEE IT, CALL! 




T1 BSOGT/SaOMB .33ffi.0a 
T4700CS/aoClMB DUAL CLR .. 
T4700Ca^MB DUAL CLft . 
T47O0CTraaOMB ACT CLR .. 
T47(lClCTra20MBA5T CLR 
T4«30CT^55qMB act COL, 


.n TS^cwiaowB 

- 3400CT/ia3Mi 3428.00 

'4Q0(V200M5 .....229B.00 
'4B0oC/300Ma ...3990,00 
'4500C/340M& . .4300.00 


, 4H9,00 
.Mlfi.47 
M9«.« 


BRAVO SeaiEB 


KW34i33S2JCMB,-,..-13SaK 
KTJGAGSD rahe _. .-ISeiTH 

KNQ4Q3D2nhe_ 10033 

KlM34CT2lCA«aD.181WB 
KnGS4SQSl7rne.... 130046 
KNaASDSSTCbe.-... lOUn 
MW4a]e2ii]kecn.i7HJ9e 


LPflfflOUtMB- HOaSB 

LP4«D340re_ 225057 

MTAaSDIXMB_ IttOT 

frr«SD3m. .19HM0 

MTABCUM...-. 1007.15 


wtrrBosTwe. jsbsx K»^4«BD3«;MeoD204«o 

r^JTEBOOX BOMB MONO. 1S02.1G 

MOTEaggKl2DMBMOMO . .14P0.7D 

NOTBeOOK 170MB MONO.. 15EE.4B 

NOTEBOOK 17DMB COLOR... 2300.00 

Canon 

NOTEJET 4,iV6 1.... 2393439 

NOtejET 4.'26 120MB COLOR. 2759,68 

NOTEJET 4/2S 200MB COLOR. .3016,e7 

INNOVA 4/33L SX TTOMB. .929,54 

INP«VA 4/33L SX 240MB. IOS.71 

INNOVA 4«‘.50L 17DMa ....... . 

INNOVA 4/50L 24CIMB. 1405,95 

INNOVA 4«6L 170MB. 1535.57 

INNOVA *«fiL24flMB. Ifil4.85 

EPSOK 

AcllOfiNoiS 4SLC50 120MB+mod«m. .,1585,13 

AcUofiNalB 4SLC5Q IBOMB+modam 

AclionNcMo 500C liOMB^modem.. .,..l97t,« 

' ■■ ■■ aSOOC ieOMB4*n«J«n. JOeiBI 

S 700 12DMB rTBra. 1897,4* 

--- ,2477.72 


AcdonNolB 7000 260MB paa clr. 2|47.?9 

ActkjnNoU 700CX 21OM0 BCtflf. 3^,64 

IBM 


4a3CKa2IEhe_ laSOTS 46eDX2Mr34CNB....23*U0 

4i5a]^9l2DNe.. 163725 4eeC:QMrS7NB..,..J09175 

174525 r^rtunSeD5C7MB-.,J57AfO 

^EC 

VERSA NOTBBOOKB 

4«a t2qM0Monn-.JS54.43 4*0 aDOMB Colpf.. --4427.34 

4«0tzagBC!*7. 3T47JO 4.50 340M Mcno..J3BSe.79 

4/40 2S0Me Mem . . .jgeei87 4i»3«]MQOol[]r_4797.» 
440 fflOMaOalor-..,41 47,81 475 awN© Ootof ..,S199Ln 
450 20»^ Mono ....32SSU00 

READY AffiSG 170MB MulbrnwAa___ 1435-70 

READY 4/33S 21OM0 Multnadja. 1791,71 

IMAGE III 4/50 210MB. ,.1718.00 

IMAGE lit 4/HD 42DHB... 1978-« 

POWERMATE 4/33SX 170M6. 1121.54 

POWERMATE 4ffiODX2 210MB.. 1398.27 

POWERMATE 4/66DX2 21DMB.. 1777.72 

PACKARD BELL 

Diplomat 4/26 17OM0 mono. 1959.80 

StttMm*n4ffiODX2 200MB mmo . 1479.97 

aiHtmman 4/500X2 200MB color. 2*09 J>4 

Feroe Mutllmedli 4*5 2iOM0... 1195.3* 

Force MuNlrtw(jia4/33SX 340MB. 1335,55 

Forca MLiHImedlH 4/50DX2 42QMB.. ,..,,1849.47 

Forw MuHImedla 4«eDX2 420MB. 1979.29 

Force MuHImedla SBO 420MB...... J405.U 

Foma 4/SOSX2 340MB. . 1179.39 

Force 4/560X2 4aoMB. 1548.47 

Foroa MT 4/980X2 420MB. 1729.70 

Texas iNsttUJMEKTB 

TM4000E S>y2S 120MB MONO. 1697.57 

TM40OO DKM 2C1OM0 MONO.. 2177 J5 

TWKXJOE sxras 120MB ADV COLOR. 1878.46 

TM4000E DX2/4D 200MB PAS COLOR. 2495.36 

TM4OOO0 0X2/60200MB MONO .. 2427.06 

TW40aOE DXZffiO 200MB DUAL COLOR . 2736,55 

TM4000E 4/50 200MB ACTIVE COLOR. 3388.40 

TM4000E DX4/TB 34aMB OOLQfl. 4447,70 

-- 4947.32 


TM4a00E 0X4/75 455MB C 




NOTEBOOKS 


DOT A8ATRIX & LASER PRINTERS 


OKfOW 


184TURBO .h™..,.219.14 ML591 . , 6*5.87 

ML320. 3D4.4fi Pacamark 34 ID ,,,1222,80 

ML321. 432.43 9L4<»E 48895 

ML^. 214,96 ClL4tOE . 849.31 

MUSE. 868.32 OLflIO.. .WK-SO 

ML396C,.,™.™,.,1 039,74 OtJ30.r 

ML620. 3e6.B2 OLB50 PB 

MLS21.. .46<L18 DOC-IT 4<MD.. 

MLS90..:. 429.61 

Canon 

BJ10SX... _34ayei Buoeaoa3ijaR_...jmL2s 

BJGOCE ... 38IUC L£P430LASa^ . --.... JBSlJO 

BJB30.. ..-3*8100 aWOf^aPPM_ 137751 


1971.11 

...1199.20 

.2245.10 


EPSON 


..I16j 65 LjCSa70. .444.91 

.1T1JB LO117 0. *08 .93 

AP326a..... 197.M LQ255D. .898.8* 

LX610... 1*4.98 01^5000 Phil. 1354,88 

FX870. 2*7J8 DFX*O0O.. 2269,46 

FXl 1 TO . 3*4 STYLUS 300. J26,ao 

LQ570^.. ,22797 STYLUS 000'. JS1.97 

L01070+. 388.35 Adk/fi UMrl 500.. *88.70 

‘AFTER *25 MANUFACTURER REBATE 
(ENDS 5/XV94 f 

IBH LEXMARK LASER PRINTERS 

.. 857.17 

__ ,1116-42 

.. 1339.45 

. 1839.77 

.1589.75 

-. 214*^04 

. .....J73*.3* 

. .1187.3* 


4039'ICIFEIOPPM . 

403S^10RD1E>PPM DUPLEX 
4tigD-l2R 12PPM 

4D33-12L12PPM.. — . 

4039*16116PPM.. 

' 'WONEWl.... 


NEC 


F32aO. 219.00 SUinrwIlhr 640 ...T888B 

SupfiScrIpl 51D ...479.37 SHarUwrlhir 1087 13f77,W 


1150 133,48 2624. .400.49 

1624. ,. . ,315,20 31E3 NEW . ,..249,00 

2B23. .3KJT 4410 LASER.—. 847.16 

2123 J43.37 4430 LASER. .555.91 

2124 J1541 444D LASER ,,,,,-,1019,75 

^ tlPWS IWSIHUMlTnS 

MICROMARC INKJET*. ZAA.M 

MICROWRITER BASIC 517.16 

MICROWRFTER PS23 - *77J2 

UICRDWRITER PS65 937.20 

MICROLABER PRO 800 PS23' " __ 1308.00 

UICRQLASEH PRO fiCQ PS5S" T4884W 

POWERSTEP UPd* mL800.,,,„. ,274.68 

■ lAw no <TWiil 4 Kll«ttr iiHh 
** Bllar HO rwiulidbw rtt 

SHARPt PRINTERS 

SHARP JX040D 3ClODPt 4PPM. ^77-50 

SHARP JX94eQPS eOCOPI 6PPM .. - 

DBitHtRaatosio. . . 

i4'_ l:ti8LfiD 

_ ... 12D0C. ...„144(Un ......HBfifit 

D^tanCFS_ 20547 LaAj9l4M|lfiHeM'^ia*27 

^SXias- 28*93 UeeUerig-^- J9GU6 

LJMJat*,-. .....67U6 LamOd^MX_ 4m*3e 



HARD ©RIVES & CONTROLLERS 


131MB IDE. t«.10 345MB IDE. 

17CIMSDE. J06,0* 345MB SCSI. . 

249Ue JDE-. ^235.46 MUMS IDE-. 459.30 

MlCiOTjUS 





tOOkfflDE- 167*1 

aOOMeBe. ^14.74 10(^SCSl-2. *97 JO 

aSIMEtDE_ J37JQ 1.05GB SCSI.. A4A0D 

341M0 m ....._._mTi 1 .ffloa scsi -2 .. -ifanji 

4534Bj0i. _.J4iL2S 

WESTERN DIOITAL 

Caviar 2IDMB iDE..2J1 .59 Cavui 42DMe IDE, .319.« 


ADAPTEC 1542CFSCSJ-2. 

ADAPTEC 2745T EISA ^1*2. . 

ADAPTEC 2042 VLB SC3J-2. 298.46 

PromiH IDE ISA CRcht..... ..09.05 

PromiM IDE vL Bcecfw. . ’ *3 3s 

SPORTSTER MODEMS 

14.4 INT.. 1 25.M 14.4 EXT W/FAX.. ..128. Sfl 

14.4 INT W/PAX,,.,. 1 19.M WDIIAPOrt 14.4 ,....,148,00 

14-4 EXT. 13840 

COURIER MODEMS 

V SaTERBO IMT , _ 

V.^TERBO IHT WJEAX 
V.SSfTERBO EXT 
v.aanRBO ext w/fax 

DUAL STD TERBO INT W/FAX 
DUAL 9TD TERBO EXT W/FAX 


*95 01 
706.13 
T22J63 


0Ha^ 


ACCUFLA 24006 INT . 

ACCURA 2400 EXT 
ACCURA 24EG -i, FAX 96 INT 
ACCURA 90 * FAX 90 INT 

ACCURA 96 FAX 96 EXT. 

ACCURA 14 4 + FAX 14 4 ir4T 
ACCURA 14.4 + FAX 14-4 EXT.. 
OFTIMA 2400 V.42BIS EXT.,,. 


J940 

...139.95 

147.90 

14820 

15**0 

11204 


OPTIMA 24 + FAX 00- EXT 

OPTIMA 0*00 EXT. 

OFTIMA 06 + FAX 65 EXT 

OPTIMA 14.4 EXT 

OFTIMA 14.4 ♦ FAX 14 4 EXT. 

OPTIMA 14.4 + FAX 14 4 Pocktft_ 

. 118*4 

335*5 

*MA3 

*li*o 

*74*0 

JHUa 

OPTIMA 29.0K V PC W/FAX EXT . 
ULTRA B800 EXT . 

. 439.18 

ULTRA 14.4 EXT , 

ESP AowlBneiad Slrujile/Dual EerlN 

24006 [NT. . 

*46 io 
.794XX13L12 

2400 EXT. 

PHZ400PX 2400 iNT W/PAX 

. 

.78.95 

PM2400eF 2400 V 42 EXT W/FAX 
RMeeOOPX 0500 INT W/FAX 
FM6605ntMT 9*00 EXT W/FAX 

107.4* 
. 139,77 

U9.aa 


FM1440OFX 14 4 INT W/FAX 
PM144DOFXMT 14 4 EXT W/FAX 
PM1440OFXSA 14 4 EXT VV/FAX LCD 
PMl44a0FXP 14.4 POCKET W./F^AX 


axtkSJw 


SATISFAXTION modeii^ 
. .208*0 400 EXT. 


FAX MODeMS 

S400 V 42013 INT ..99.00 S0OO EXT W/FAX.. 149.80 

2400 V.42B1B EXT .114.S2 14.4 IMT W/FAX. 110.00 

9600 INT W/FAX .,„133.7B 14.4 EXT W/FAX. ...139*0 

BOCA 

BOCA t4.4K INT W/FAX. 109.00 

BOCA 14 4K EXT W/FAX. 147 B1 

V.FC 24K BPS INT W/FAX,. tW.SO 

V.FC 24K BPS EXT W/16550 I/O BOARD. 229.04 


AMERICAN POWER 

BACK UPS 250_ «.34 BACK UPB 1200 ....488.77 

BACK UPS 400. 159.83 SMART UPS 400.. .299.95 

BACK UPS 4S0,— ,18fi,«8 SMART UPS 600 ...3«S.3fi 

BACK UPS $00. ,253,57 SMART UPS 900.. -579*6 

BACK UPS 800 . 374.1 S SMART UPS 1250 -72S.M 

SURGEARREST NETWORK NEW -.....,. JJ4.07 

SURQEARREST PRO NEW... J33.GS 

SUflOEARREST NETWORK-i- PHONE. -—MM 

LINE-FI 600. ni.dfl 


®© 


BC20&-„„„.. ,„.,90L1T BC0OO LAN.„.„.„.,.?49.(» 

BC400. isa,69 BC7601-AN. 3l3;90 

BC500.... -.180.42 BCSOO LAN. .380,*7 

eCSOOLAN... 190.40 BC1250LAN_ ,450,10 

SMART UPS SERIES NEW 


SMART 2fi0 LAN 

*32.45 

SMART 40Q LAN- 

SHARTBOOLAN . 

SMARTSOOLAN _____ 

-.^*76*7 

. JQB.OO 

. ..*34.91 

SMART 750 LAN , . 

.. ..428.53 

SMART 000 LAN 

*!25.*4 

SMART 12£0 LAN 

ISOBAR 4 OUIIET.,,.,... 

ISOBAR 6 OUTLET....„ 

*8.96 

4*30 


BaCA14 .4K DATA/FAX. 

DATAR/^ 14.4K W/FAX.... 

. .asa.TO 

........338.34 

DATARACE Z400 W/FAX.. 

.....„.10i.70 

C^P Tfich PoflflWe SouncN.... 

EAGLE NE200C ETHERNET COAX 
EAGLE NE200T ETHERNET _ 

. .164*4 

. -1*4.74 

—309M 

HAYES OPTIMA 14.4 W/FAX... 

IBM TOKEN RING 15/4......... 

....,.,3*7.70 

,..374.3* 

INTEL 14.4 W/FAX... 

. 366.00 

INTEL 2400 W/FAX. 

INTEL 9600 W/FAX..- . 

. 153,W 

942 fiO 

LINKSYS ETHERNET tOBT.. 


LINKSYS ETHERNET COAX. 

MAXTOR MOBILEMAX 105MB HD. 

MEGAHERTZ 14.4 W/FAX. 

MEGAHERTZ GOLD 14.4 XJAOX W/FAX 

. 175.15 

.. .44555 

. a5*.49 

. 309,31 

MEGAHERTZ 2400 XJACK W/FAX. 

MEGAHERTZ 6500 XJACK W^FAX. 

MINISTOR 4SMB KARtl DRV. 

NAT €EM1 Ne4iqqT ETHERNET 1O0T .. 
PRACTICAL 14.4K DATA/FAX .. 

. 17T,B3 

. 337.07 

. 39*,25 

_ 179.55 

. jB9.51 

T. CONRAD ETHERNET COAX. 

. J2&.44 

TRANTOR SLIM SCSI:-2 ... 

TTJRTLE BEACH Audia AcNanitM. 

USR WOFILDPORT 14.4 W/FA^. 

.. 379,46 

. JH.S8 

. 254,16 

XIRCOM TOKEN RING ADAPTER. 

XIRCOM ETHERNET lOBT... 

. 4».4l 

-213,19 

XIRCOM ETMERNETCOAX ., . . .,...,.. 

.„. . .114.79 

XmCOM ETHERNET COMBO... 

. .JS2J6 


CDWT Features OelkIn, Klngstan, 
PacMIc Data and 
Simple Technology Memory. 


AST POWEflEX£C 486 4MB 
AST PREMIUM It IMB CUPID SIMM 
AST PREMHIA BMB UPG 
DOMPAQ DESKTOPSALL MODELS 

COMPAOCOHTUnA48SBMB . 

COMPAQ CONTURA 4MB 
COMPAQ LiTE 4/330 4Ma 
EPSON ACTION LABER 2-0MB 
HP OeSKJET 500 & SOOC 2S6KB 

HP LASERJETS^LL MODELS.. 

HP RAO^TJET XL3004MB... 

^M OESKTOPS-ALL MODELS.^.. 

IBM THINKPAD TOO 4MB 

NEC SILENTWRITEfl 0fi 2MB__ 

NEC VERBA 4MB. 

OKILASEfl 400 2MS.. 

OKILASER *00 2Ma. 

PANASONIC 4410.4430 2-4M9.. 

PANASONIC P4450r 2HB 
T1 MICROLASER 1MB 
Tl TM4000 4MB 

tShSbA NOTEBOOKS m MOT . 


..CALLE 
...CALLE 
...CALLE 
...DALLE 
„.CALLE 
CALLE 
CALLE 
CALLE 
CALU 
.CALLE 
-CALU 
...CALLE 
. CALLE 
CALLE 
CALLE 
..CALLE 
.CALLE 
, CALLE 
...CALLI 
-CALU 
CALU 


PHUM CdPI COW f« the SMt, Atott CUfrent 


INTROVERDR1Vrfa/20MHZ Jlf.l! 

INTEL OVERDRIVE 25MHZ — *09.88 
INTEL OVERDRIVE SflMHZ 434,66 

K NGSTON SmOW 26MHZ .. ....158.45 

< NQSTON SXffCW 33MHZ... ...196 J6 

C NQSTON 48ft/NOW SgMKj J66.62 

< NGSTQN 48&1NOW 33MRZ 435*0 


JhRELSarSX 1G/30/3SMHZ... 7f*4 

INTEL 387SX 33M(H2L...., ... -.*9 JO 

INTEL 3S7SL...... 75.22 

INTEL M70X .—...___ 79*3 


COW Computer Centers, Ino, 
1020 £. Lake Cook Road 
Buffalo Grove, IL 60009 



Sells for Less and Services You Better! 

(800) 959-4CDW 

FAX (708) 465-6800 


CALL FOR FREE 
CDW^^ CATALOG 


01964 crnur Compular CanberB, Inc, 0YTE951 


Clrole 172 on biqulty Card. 



COMPUTER DISCOUNT WAREHOUSE 

























































































































































































































GENIUS 


CLIXes ERGONOMIC STREAMLINE 

MOUSE 350-4200 DPI. 

$ 12.50 

MOUSE ONE 3 BUTTON SERIAL MOUSE 

WITH 9-25 ADAPTER . 

.. 9.50 

M2ALL SERIAL/PS/2 MOUSE 
350-1050 DPI W/SPTWR. 


HIMOUSE ULTRA HIGH RESOLUTION 

SERIAL HOUSE 400-1200 DPI . 

. 28.50 

HI-TRACK DESKTOP TRACKBALL 

SERIAL & PS/2 350-1050 DPI .. 

. 32.50 

4500AAVIN BLACK AND WHITE HAND- 

HELD SCANNER 100-400 DPI ... 

. 69.50 

B105WIN 256 TRUE GRAY SCANNER 

100-400 DPI FOR WINDOWS .. 

. 99.50 

C105WIN 24-BIT COLOR HANDh 

lELD 

SCANNER 100-400 DPI . 

225.50 

HT1212 HIGH PRECISION 
DIGITIZING TABLET 12* X 12* . 

.189.50 

SM-168 16 BIT PROFESSIONAL SOUND 

CARD (SONY INTERFACE). 

104.50 

HI-VID PRO 24 BIT 2 MILUON COLORS 

1024 X 512 FRAME CAPTURING 


CARD STEREO . 

287.50 

(CALL FOR OTHER GENIUS PRODUCTS) 

IDM 


IdM 


RiBBQNS LASER 

1040150 . .$ 8.20 1348330 .$ 

520.00 

1040282 .. . 45.30 1348331 .. 

295.00 

1040440 . .. 11.40 1348347 . . 

170.00 

1040930 .... 7.50 1348349 .. 

. 37.00 

1299095 .... 1.70 1380200 . . 

143.00 

1299790 .... 9.90 1380520 .. 

160.00 

1299845 .... 3.90 1669113 .. 

. 15.00 

1299933 ... 13.80 1669115 .. 

. 60.00 

; 1319308 ... 11.30 1669151 . . 

. 60.00 

' 1337765 .... 2.70 70X7001 .. 

. 71.00 

1361195 .... 1.50 70X7002 .. 

175.00 

1380999 .... 3.40 70X7003 .. 

. 17.00 

6295158 ... 28.40 70X7280 .. 

. 33.00 

6328829 .... 5.30 70X7281 .. 

121.00 

6845100 . .. 28.90 70X7243 .. 

363.00 

7034437 . .. 27.50 70X7244 . . 

276.00 

7034640 .... 5.40 70X7285 . . 

. 83.00 

7819690 . .. 12.50 70X7286 . . 

379.00 

STOCK CLEARANCE 

ALPS P40019A RIBBON. 

.$ 2.95 

BASF 2400* ELM TAPE GOLD .. 

.. .7.75 

CANON BJI-642 C/URTRIDGE .. 

. .14.00 

1 CANON EPS/SX (HP 92295A) .. 

. . 65.00 

1 DATA PROD. L2R-1200 TONER . 

. 16.00 

1 DEC LA50/LA75 RIBBON. 

,. . 3.00 

DEC TA90K-30 CARTRIDGE. 

. . . 6.00 

EPSON DFX-5000 #8766 RIBBON 

. 16.00 

j EPSON LQ-2550 #7762 RIBBON 

. . 5.00 

f EPSON LQ-800 #7753 RIBBON 

. . 3.00 

FUJI 57/ DSA)D DISKS lO/BX .. 

. . . 0.30 

^ PRICISION 3.5* MF2HD DISKS . . 

. . . 0.60 

, RICOH OPC KIT 80 . 

.. 90.00 

SONY 574* DS/DD RAINBOW DISKS 0.30 

SONY DC-eOOA . 

.. 10.00 

1 PRICES GOOD WHILE SUPPUES LAST 


We Carry 

ALPS ^ 

BASF broOii?. 

Canon 

CEnTRonics 

#crnzEN' csAsuot 

CREATIVE LABS INC. 
CUTTIS Dauproducts 
BDDDODD Dyson 

EPSON" EXABYTE 

EiACIT ISgl FUJITSU 


GRAHAM MAGNETICS 

EEtKCM §§nlus 

IBM 

[•max c^idiBRa 
aM M. TAUY 
maxeiL MICROSOFT 
IMashua SEC 

OCLI OKjDAIA 
olhiBlII OLYMPIA 

OTC PACIFIC DATA 

Panasonic 
S Polaroid qme 
Qukkfj hot' 

QiBna KlKBdllir 

^Seagate 

SMITH 

SEIKDSHA coSoMA 


SONY. 

SYQUEST ^TDK 

TEAcmn 

TOSHIBA 

TRIPPLITE 

'^rbatim 

and many more 
OEM supplies! 


ALL LOGOS ARE THE 
PROPERTY OF THEIR 
RESPECTIVE COMPANIES 


HIGH-CLIP 
PREFORMATTED 
MF2HD 3.5" HD 
1.44MB DISKS 
10 PER BOX... $4.10 


DATA CARTRIDGES 


DESCRIPTION 

3IL 

MAXELL 

IBM 

DC-2120 

$ 10.99 

10.29 

10.95 

DC-6150 

12.99 

10.99 

10.95 

DC-6250 

16.49 

13.99 

13.95 

DC-6525 

19.99 

17.99 

16.95 


LOWEST PRICES 

Prices in US $ from America’s Leading Exporter 


DISKETTES 

(10 per box) 


RICOH 


DESCRIPTION 

TDK 

$3.15 

BASF 

3.15 

MAXELL 

3.35 

2M 

3.35 

TONER 6000 . 

.$ 14.95 

574" DS/DD 

TONER 80 PLUS. 

.31.95 

574* DS/HD 

4.75 

4.35 

5.35 

5.35 

TONER 150 PLUS. 

.31.95 

37a* DS/DD 

4.25 

4.95 

5.25 

5.35 

OPC KIT 80 . 


37a* DS/HD 

5.95 

5.95 

6.35 

6.95 

OPC KIT 81 . 

OPC KIT 150 . 

.102.95 


BULK DISKS 


PiSCRlPTlQN FORMAT OEM GRADE 

SVn" DS/DD $0.20 0.22 

SVa" DS/HD 0.27 0.29 

372* DS/DD 0.33 0.35 

372* DS/HD 0.36 0.39 


STREAMER CASSETTES 


MAXELL TEAC 

CS-600 HD .$10.25 I 60 MB I CT-600H. .$ 11.75 
CS-600 XD ..11J>5 150MB CT-600N . . 16.75 

CS-600 SX ... 1725 I 600 MB I CT-eOOF .. 23.75 


4 MM & 8 MM CARTRIDGES 


DESCRIPTJQN 


4MM 60 Meter $6.29 
4MM 90 Meter 
8MM 112 Meter 


m 

SONY 

EXABYTE 

$6.29 

7.59 

— 

6.95 

9.29 

Call 

6.59 

8.99 

10.75 


OPTICAL DISKS 


DESCRIPTION MAXELL VERBATIM SQHl 

372* 512/128 MB $28.95 32.95 34.95 

574* 512/600 MB 68.95 67.95 77.95 

574* 1024/650 MB 68.95 67.95 77.95 


HEWLETT PACKARD 


INK JETS 


HP51604A 

. .. $ 8.50 

HP51630Z . 

, .. 15.75 

HP51606A 

.... 20.50 

HP51630S 

.. 45.75 

HP51606C 

.... 23.50 

HP51636G 

. . 37.75 

HP51625A 

.... 22.50 

HP92261K 

. . 52.75 

HP51626A 

.... 20.50 

HP17703T . 

.. 35.75 

LASER TONERS 

RIBBONS 


HP92275A 

.. $ 61.95 

HP92151H 

. . . 4.25 

HP92274A 

.... 53.95 

HP92155A 

. . 11.75 

HP92291A 

... . 99.95 

HP92155L . 

.. 13.95 

HP92295A 

. ... 68.95 

HP92156S 

... 8.45 

HP92298A 

. .. . 94.95 

HP92154B 

. 109.00 


We carry a complete line of HP Products. 
Please call for the lowest prices. 


PANASONIC 

KX-P115 RIBBON .$ 6.59 

KX-P140 RIBBON .8.59 

KX-P4450 TONER KIT .29.99 

KX-P4450 DRUM KIT .119.99 

(CALL FOR OTHER PANASONIC ITEMS) 



KYOCERA 


TONER.$ 25.00 

DEVELOPER .93.00 

DRUM.125.00 

FUSER .171.00 


DIGITAL 

LN03X-AC TONER KIT .$ 33.95 

LN03X.AD OPC KIT.109.95 

TK-50 TAPE CARTRIDGE .15.95 

TK-70 TAPE CARTRIDGE .24.95 

TK-85 TAPE CARTRIDGE .27.95 

RA60-P DISK PACK. 595.00 

Dec Ribbons & other supplies 
Please call for the lowest prices. 


IOMEGA (Bernoulli CarQ 

5 'A* GOLD 20 MB .$ 54.00 

5 74* GOLD 44 MB .83.00 

5 74* GOLD 90 MB.81.00 

5 'A* GOLD 150 MB .82.00 


SyQUEST (Removable Disk Gift) 

88MB DISK 1-YR WARRANTY $ 89.00 
88MB DISK 5-YR WARRANTY . 94.00 
44MB DISK 1-YR WARRANTY . 62.00 
44MB DISK 5-YR WARRANTY . 64.00 

CANON 

BC'OI INK CARTRIDGE ... $ 16.95 

BC-02 INK CARTRIDGE .19.95 

BJI-481 INK CARTRIDGE .11.95 

BJI-642 INK CARTRIDGE .14.95 

BJI-801 INK CARTRIDGE .0.95 

EPS/SX TONER HP 92295A ... 67.95 
EPITIIP TONER HP 92275A ... 54.95 


APPLE 


TONER LASERWRITER PRO. $ 88.95 
TONER LASERWRITER SELECT. 77.95 
TONER LASERWRITER (CX) .. 73.95 
TONER LASERWRITER (SX) . . 69.95 
TONER LASERWRITER (LX) .. 55.95 

INKJETS STYLEWRITER.15.25 

INKJETS STYLEWRITER II .... 17.95 
RIBBON IMAGEWRITER II BLK . 4.25 
RIBBON IMAGEWRITER II CLR . 9.55 


EPSON 



RIBBONS 


LASER 


7753 .. $ 

3.45 

S050002 

.$ 74.95 

7754 .... 

3.85 

S051005 . 

. 109.95 

7762 .... 

5.85 

S051009 . 

. 143.95 

8750 ... . 

3.05 

SO51011 . 

. 115.95 

8755 .... 

3.45 



8762 .... 

5.85 

INKJETS 


8763 .... 

4.25 

7750 .... 

.. 46.95 

8764 .... 

9.05 

7760 .... 

.. 16.95 

8766 ... 

17.75 

S020002 . 

.. 18.95 

8767 ... 

11.45 

S020025 . 

.. 12.95 


STARTECH 

COMPUTER 


3nleMiadtonai 

SUPPLIES 


TEL: 619-278-2600 
FAX: 619-278-2780 


5575 Magnatron Blvd., Suite G 
San Diego, CA 92111 USA 


EXPORT SPECIALISTS 

TERMS: C.O.D., BANK DRAFT. 
WIRE TRANSFER OR L/C AT 
SIGHT. P.O.’S ACCEPTED FROM 
RECOGNIZED INSTITUTIONS ON 
NET 30 DAYS. PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE.WE 
CANNOT BE RESPONSIBLE FOR 
TYPOGRAPHICAL ERRORS. 


Circle 185 on Inquiry Card (RESELLERS: 186) 















































































































































It’s fast. It’s small. It’s reliable. It’s incredibly compatible 


Backpack is the best selling parallel port tape drive 
on the market We’d like to tell you why. 

With Backpack, tape backup is quick and simple. 
Just plug it into your printer port and it’s ready to 
use. No hardware conflicts, no slots required. One 
model fits all IBM PCs, compatibles and portables, 
regardless of CPU speed. 

Backpack can store up to 250MB on a tape using 
data compression, is completely QIC80 compatible, 
and reads QIC40 tapes. With its compact size 

Call toll free 


and I Mbps transfer rate, Backpack is the smallest 
and fastest parallel port tape drive you can buy. 

Micro Solutions is dedicated to the perfection 
of backup technology. 

CD-ROM, hard drive, and diskette Backpack 
drives are also available. Call today for ordering 
information and a dealer nearest you. 

Telephone 815.756.3411 FAX 815.756.2928 

^^ICroSolUtiOriS 1 32 west Uncoln Highway DeKalb, IL 601 IS 

800 - 295-1214 


Circle 183 on Inouirv Card f RESELLERS: 184). 














American Made 

Space-Saving Computer Products 


DATALUX Corporation 
155 Aviation Drive 
Winchester, VA 22602 
Phone (703) 662-1500 
Fax (703) 662-1682 


Datalux JnEernanonal, LTD 
Euro House 

Curtis Road, 11 Old Water Yard 
Dorking, Surrey, UK RH41EJ 
Phone 301^876718 
Fax 306’S 76742 


The 


Databnek- 


The newest addition to Darafux s famity of space-saving computer productsf This 
1.4kg unit measures only 26 x 12x5cm (10''x5"x2"], yet fs powerfuf—486SX to 486 i 

DX2/66 with local bus video, intended for situations where space saving is most important. 
it provides a rugged, portable, flexible PC solution, bridging the gap between a laptop and a ^ 
desktop PC. Daiabnck drives both VGA Datalux LCD and Touch LCD monitors, making it ideal for 
institutional, presentation, vehicle, machine control and POS systems it can be configured as a diskless 
unit (booting from flash memory or from a network) or a stand-alone ^stem with hard disk, powerfuf 
enough for today's CAD or d^ktop publishing programs. Hinged lid is removable. 


Desk/Wall Package 

The Dacabrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. Any combination of 
options may be ordered. When folded or 
mounted on a wall, this 4 kg unit measures only 
29x24x I ] cm |4 5x9.5x1 1 ") and Is rugged enough 
to survive as a touch system jn harsh environments 
such as kitchens or factories. 


LCD Monitors 

Datalux stand-alone monitors are avail¬ 
able in both 1.3 kg. desk/wall (which 
folds for portabilily) and 2 7 kg mobile/ 
industrial, 64-grey shade, mono or 256 
color DUAL SCAN versions. Both i 
9.4" diagonal 640 x4S0 VGA and a 
be fitted with optional touch screen with integrated touch 
controller. The mobile/industnal unit (piaured with swivel 
mount] is in a rugged aluminum housing with sealed 
front bezel and controls. Af models plug direaly into the 
Databrick or are supplied with a 1 6-bJt ISA bus controller 


Space-Saver Keyboards 

The popular 1.0kg desk 
and .4kg portable 
flat models save 
60% of the 
normal desk 
space, with full- 
travel tacrilly responsive k^. Footprint is only 
28x ] 6cm (1 ] x6"), bur the 100 keys have 
standard left-to-right spacing. Both models 
are XT/AT/PS2 compatible and are available in 
many languages, 


Orders and Information: 1 800-DATALUX 
24-hour faxed data sheets: 703 662-1675 




































Printer PDrt Connections Are 
The New Tools Of The Trade. 


nee you discover just how easy it is to 
instail a backpack CD-ROM drive to your 
computer, you’ll never be inconvenienced 
by conventional instaliation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
Interface, backpack fils all IBM PC compatibles and 
portables regardless of GPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or Hi-Fi. 
You can run thousands of your favorite multimedia 


programs and view Kodak™ Photo CDs loo, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail¬ 
able. Call today for ordering 




See us at Comdex^ Booth #3/8 


CD-ROM Drive 


MicraSolutions 

132 W. Unooln Hwy. DeKalb, Illinois 60115 Telephone 815,756.3411 Fax 815,756.2928 
Call Toll Ftee 800.295.1214 



Photo CD ^boJ 

ifl Q ttmfcitiart lEsed 

under license. 


Circle 181 on Inquiry Card (RESELLERS; 182). 
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TOLL FREE FROM USA & CANADA 
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Circle 177 on InqLilry Card (RESELLERS: 178), 
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Making You More Productive 




Tapejet 250 External 
Tape Backup 

This external tape backup drive from 
Multiport offens mobility. There's absolutely 
nothing to install. Just conned: it to your 
printer port^ load the software (1 disk) and 
you're in business. Naturally itcan be mmed 
around tlie office to backup all your com¬ 
puters, even notebooks, and it s fast, very fast. 
^.7MB/minute to be exact. Order #49206. 


THE 

LOWEST 

PRICE 

\ Only ' / 


Crosstalk for Windows 

This outstanding communication software, 
winnerofSawaids, Including/^jl/tfgists^ 
Editors* Choice award, can be stimmed up 
It has 

the familiar Windows interface with toolbar 
for quick access, background operation to 
answer calls, user progranimable keys, & it 
supports virtually all modems. Considered 
the ultimate modem software. Order #30099 


NEW 3.5” tape 
BACKUP 

\ On!)’ ' / 





CORE INTERNATIONAL'S 250MB 
INTERNAL TAPE BACKUP 


This QIC-EO Tape Unit, from CORE Interna- nlng Central Poinl Back-up Program. 4) It will 
tional, is a slim, lugh performance 1 50MB tape read and write tapes backed up on other brands, 
drive. Here's what makes this tape backup at- 5) It has an incredible data transfer rate of as 
tractive besids a vsry competitive pric^ 1) much as 1Mbps. 6) A simple step-by-step 
Ferrite read/write heads. (Brass is ased by all manual is provided, making installation a 
other manufacturers because it txjsts less), 2) snap. Gomes with a pneformatted DC2120 data 
It'll hi in your 3.5" drive bay, bu t comes with a cartridge. Includes both DOS and Windows soft- 
5.25" adapter as v^ll which means it going to ware. Quality, Flexibility, Speed and Compai- 
save you space. 3) It comes with the award win- IHlity and look at the price. Order #40209. 






WORDPERFECT 6.0 FOR WINDOWS 
Take full advantage of Windows and have the 
convenience of your favorite word processor, 
too. WordPerfect for Windows gives you the 
built-in desktop publishing features, die Adobe 
TVpe Manager, button bars and much more 
for unprecedented PC power! Considered by 
the experts to be the most powerful word pro- 
oessingtool, while remaining ranaikably user 
friendly. DOS \fersion 6,0 also available. 





THE 

GUARANTEED 

LOWEST 

PRICE! 

BOKIAND OFFICE 2,0 FOR WINDOWS 

A professional software packages that gives 
you a trio of power for computing solutions, 
integrating WordPerfect 6.0 for Windows. 
Quattro Pro 5.0 for Windows and Paradox 4.5 
for Windows. Designed to give you a consis¬ 
tent look when switching between programs. 
Includes the new Workgroup Desktop that 
allows sharing information easily among 
your sMf. Give your office a power boost! 


WordPerfect 6»0 for Windows 

iym S.S" *98^^ 

CmnpaitiwTRide-iip *114^ 

SinBjEtJsef *2<Sg^ 

WordPerfect 6,0 for DOS 
«38648 5i5‘ DOS l^p^rade (from W 5.1) *98" 


I38fi50 525" CompeUtlreT^ad£-i]p *114" 
#3aS3l 525" Single User (DOS 6.0) *268" 
Borland Ofiice for Windowjs 
^30014 3.y Upgrade *233" 

#30015 i5" Gompetllive'nade-tjp *269" 

ff30013 3.5" single User *359" 


Ibm your 286 into a 486 with a Single Chip! 



w/ Madi Cofirw£sscif 

$249^^^299’^ 

Older #40(X)0 Onkr 840001 

Just pull out the old 286 chip, then plug in the new 
Mafce-lt 4S6. Ytjur upgrade is coniplete! There are no 
BIOS chajigeSi no ] Linipers, no dip switches to seL It VillI 
give you a 400% fnctease In sp^, yrair software will 
reop^i^ y^ursystem ^ a 486 giving yi>u access Do many 
new pfO^Wns requiring a 386 or higher; and pu can 
run windows in the enhanced niode. 



PGA 



Specify type of chip irfien ordering 
G\i|) is PLCC type. PGA adapter (no 
charge) older #40002. Add $49.95 
for IjOC Adaptei; orkr #40003. 



Nearly 150 different titles available from ViaGrafix's extensive 
library of training videos, witli advanced and beginner versions. 
Prices range from $29-95 to $59-95. Call for complete list. 


NETKRE 

• Nelft^ait, Setup 

• netware Bundle (6 taps) 
WORD PROCILSSTNG 

• WurdPerfect 5.1 

• WordPerfect 6.0 

• Microsoft Word 5.5 

• AmiPfO 3.0 

• Prafesiofial Write 2.Z 
ACCOUNTING 

• (^Icken 6,0 


Peachtree 5.0 
DATABASE 

* Paradox 4.0 

* Learning Qfi A 

* Iriire to Access 
•dBase IV 2.0 

* foxPre far Windows 
DESICrOPPUBUSHING 

* VaiUira Publisher 

* Freelance for W^indows 

* Pagemaker 5,0 


• CoreDraw 4.0 

• Harvard Graphics 

• Aldus Persuasion 2X 

• Micnsofl Pnwerpolnt 
DOSS WINDOWS 

• Learning DOS 

• PC Viruses 

• Windows 3.1 
Ad^'anced Windows 3.1 
Norton Ulllllles 6.0 

SPREADSHEET 


• Lotus 1-2-3 

• Quattro Pro 

• Imprav 

• Excel 5.0 
PROGRAMMING 

• Programming In C 

• Pn^al 

• Basic 

• visual Basic 

• learning C-i--t- 

• Many, many more! 



\ CaUfor ' ^ 
**FREE CATALOG ^ 



m 





( 800 ) 237-6279 


HOW TO ORDER: • Toll Free in US or Canada (800) 237-6279 • International Orders, call (602) 813-3100 • Fax your order to: (602) 545-8090 
SHIPPING: • Shipping $3 (in Continental US) • 531E. Elliot Rd., Chandler AZ 85225 • U.K. OFFICE 0734-819960 • GERMANY 0223-6640-24 


on impilry Card, 




KEY #CS3 
















































FOR 12 YEARS, WE'VE BEEN BUILDING COMPUTERS AND SUB-SYSTEW 


THE SYSTEM YOU NEED 
AT A PRICE YOU CAN AFFORD. 

Platform for platform, the fastest, 
most eost-eff^tive and reliable 
systems and motherboards 

Pentium 90 MHz 

Pentium 66 MHz 486DXC 33/40MHz 
486DX-2 75 MHz 486SXC 33MHz 
486DX-2 66 MHz 386DXC 33/40 MHz 
486DX-2 50MHZ 386SX 40 MHz 
VESA AvaQable In 386DX, 486,586 

C= 64K Write-back Cache (256K available) 

ISA or VESA. Your choice 


SVC's new VESA Local Bus systems are 
ultra-fast, yet affordable answers for file 
servers, graphics, workstations and other 
data intensive applications. SVC VESA 
Local Bus systems offer up to 32 M B per 
second performance on Disk Channel. 

SVC's 586 Pentium Motherboard 



Upgrade your existing system 
to dazziing 66 MHz Pentium 
power for just $1045 


The perfect graphics engine 


■ 586 Pentium Processor 45 MIPS 

■ DRAM to 128 MBytes - 256K SRAM Cache 

■ 3 VESA slots 

. .4MI or SVC BIOS 



SILICON VALLEY; 

/ m M I' H 2 _ ' 


Pyion Desktop: 5 Drive Days 


INDUSTRIAL QUALITY SYSTEMS AT AFFORDABLE PRICE! 


ALL SYSTEMS INCLUDE: Three-year 

« 4 MB 70ns zero wait state ORAM 

- 1.44MBTeacFDO 

■ 210 Megabyte Conner IDE Hard Drive 
•> 2D MBPS HD Interlace 

- (2) Serial, (1) Parallel, |1] Game Port 

■ Beat titne clock & battery backup 
« 3-button Mouse & Mouse Pad 


limited warranty. 

• 15,000V static discharge drains 

■ 25D W Power Supply Peak/Venting Fan 
- 104-key enhanced keyboard 

■> Complete technical manuals 

■ Microsoft Software Package 

■ MTBF: 30D,fl0D Hours 

» 72-hour dynamic burn-in. 


66 MHz Pentium DXC VESA IB System 

■ Pentium™ Processor 45 MIPS 

* On-board DRAM to 128 MB>1es $1495 

■ 50 MHz VESA fjocal Bus/256K cache 


90 MHz Pentium DXC VESA LB 

■ Pentium Processor Gil MIPS ^2 \ 95 

■ DR.4M to 128 Mb>i;es 256K Cache 


Drives and upgrades 

■ VESA Mirror Board and 2Tid 
210 MB Hard Drive (upgrade) 

■ Conner 420 MB IDE HD(npgrade) 

■ Conner 540 MB IDE HD (upgrade) 

■ I (ligabyte IDE HD (upgrade) 

■ 250 MB Conner Tape Drive, cable 
and backup software 


Ad( 


$ 39 ! 

$1(H 

$261 

$59: 


$14! 


Total compatibility 

Software: Microsoft DOS 3.1 to 6.2; 
Windows; Windows NT; UNIX; Novell 2X, 
3X and 4X. You name it 
Hardware: accepts all standard 8 and 16-bit 
ISA cards, any current hard disk or floppy. 
VESA LB 32-bit available with all CPUs. 
Total expandability 

■ Up to 16/32/128 Megabjies of fast DRAM on 
tlie MotlierlKjard 

■ Fhst SRAM write-hack cache to 512K 

• Up to 8 hard and floppy drives depending on 


75 MHz 30.5 MIPS 466DX275 

• 486DX2 Processor @ 75 MHz $1145 

■ 256K cache 2 VESA slots, 37.5 MHz 

66 MHz 486DX2 ISA/VESA LB and 
EISA/ISA/VESA Systems 

■ 486DX2 Processor 26.9 MIPS $995 

■ 64K cache (expandable to 256K) msAaddsiss 

33 or 46 MHz 486DXC VESA LB Systems 

• 48f>DXC Processor 

■ 64K Cache (expandable to 256K) ipa!f5 

33MHz 486SXC VESA LB System 


■ Dual-speed CD-ROM. dual-media c-ontrulle 

& suftwani $19! 

■ SoundBlaster™ compatible card, 

speakers, mike, 2 games $7! 

■ 14,4 Fax/MmimfiE software $11! 

Monitors & Accellerators 

14" SVGA Interlaced {Hitachi tube) $2 IS 
14" SVGA .28 N1 \^SA-ready (Hitachi) $343 
15" SVGA ,28 N1 VT^SA-ready (Hitachi) $445 
17" SVGA .2I> N1 VESA-ready (Hitachi) $79S 
ISA 16-bit video adapter $ 3S 

VESA $2-bitacceilerdtor 1MB $ 73 


chassis 

- 1:1 interleave on all disk controllers 


■ 4S6SXC Processor 

■ 64K Cache (expandable to 256K) 


$745 


VESA 32-bit acccllerator {S3) 1MB 
VESA 32/64-I)it accellcrator w/2MB 


$16! 

$225 


Intel & Pentium are Registered Trademarks of Intel Corp. 




































AT A BREAKTHROUGH PRICE: $1495 » 

RIGHT WHERE IT ALL STARTS: SILICON VALLEY; U.S A “"SKs 


High-performance business and industrial systems. Factory-direct prices. 

Since 1982. Silicon Computer has delivered competing cards* Platform-for-plalform, SVC 
over a million computer systems and subsystems provides the hij^est computing performance 
worldwide. All motherboards and high-speed I/O for the dollar, Tbday SVC systems are running 
cards are designed, built, tested and supported by in timusands of industrial, business, and 
SVC. Our Silicon Valley location means ive are government locations worldwide. 300,000 

among the first to implement new designs in hours MTBF and SVC's three year warranty 

microprocessor, chip and board technologies* SVC provide an unparalleled reliability And, SVC 
has a worldwide reputation for the design and technical support lines and bulletin board give 
manufacture of motherboards, PCs, and IDE I/O you access to the technical support and new 
cards that deliver up to 5 times the throu^put of or revised software drivers. 


$75 gives your PC automatic, fail-safe hard disk backup at all times. 
Just add SVC's Mirror Board and a spare drive you may already own. 


100% Data integrity 100% of the time. No down time. No tapes. 

SVC Mirror Boards control sets of 2 identical IDE drives. All data written to the primary drive is 
simultaneously written to the second drive* If either drive fails, a warning sounds and you are 
automatically shifted to the other drive. If data integrity is vital to your business, there is no safer, 
faster or more trouble-free data insurance* 5 year Warranty on all SVC IDE ADP Cards 

Technical detaOs: On-Siaard mm or ?5MUz (equivalonl to Inter fiUGl) CPU. lliK Static Cache* On-boani BIOS ts 
and transparent to the operating stj-stem, other controller cards on the bns, and netwwfc software. No esqjensivT 
software or software upgrades are ever required. RAIDl compatible. Par faster and less (fitpensive than software-based RAID. 
Only available from SVC. 


ISA MIRRORING IDE DRIVE COHIROLLERS: 

ADP104 - Controls 2 sets of 2 hard drives 

to 8GB capacity^ $75 

ADPift8 - Controls 2 sets of 2 hard drives 
to 8GB plus 4 mixed capacity 
floppy drives to 2*88MB $125 

VESA 32-liit Mirroring IDE Drive Controiler 
ADPI11VL Super I/O - Single^Iioard control 

for 2 sets of 2 mirrored hard drives to 8GB, plus 
2 IDE devices (HD, tape or CD-ROM) and 2 
mixed floppy drives to 1.44 MB. 2 serial, 1 
parallel and 1 game port $145 


KILLER DTP AND GRAPHICS 
SYStEWI FDR JUST $3195 


■ 6$ MHz SVC Pentium Motherboard 

- 3 VESA LB Slots 

- 512KSRAMCaehc 

■ 16 Mbytes on-board DRAM 

■ 549 Khns Conner Hard Drive 

■ 2X TEAC LU Floppy Drives 

■ 17" SVGA *26 N1 Monitor 

- VESA 64-Ml display aeeeDeraton 2MB 

■ Fast 32-bit SVC VESA VO 

- Dual-speed CD-ROM 3*5" & 4.75" 

■ 8-hay Pylon f Case/250 Watt PS 


MIRRORING IDE DRIVE UTS 



ISAIG-bIt ADPI04 plus 1 drive 
210 MB 14ms Conner Drive $295 
420 MB 14ms Conner Drive $395 
540 MB 10ms Conner Drive $495 
810 MB 10ms Conner Drive $695 
1080 MB 10ms Conner Drive $795 

VESA 32-blt ADP111 add $45 

VESA 32-BIT SUPER 1/0 CONTROLLER 

ADP90VL - Controls 4 independent IDE 
hard drives of any capacity^ to 8GB, plus 2 
mixed floppy drives to 1.44 MB. 2 serial, 1 
parallel and 1 game port* $59 

Upgrade older PCs to fast IDE drives 
with SVC Universal IDE Controllers 

ADP60F 16-bit IDE Controiler. Works with 
all 16-bit ISA systems. Controls 2 IDE drives 
to 1,6 Gigabytes, 2 floppies of any cap¬ 
acity Intelligient BIOS is relocateable.$39 

ADP50 8-bit IDE Controller. Interfaces 2 
16-bit IDE hard drives to the 8-bit bus. 
Works vrith all XT compatibles 
including IBM, Compaq and Tandy. $39 


AS Tr^«iriark5 are tbe property of tieir respective owners Circle 200 on Inquiry Card* 



SVC 8-bit or 16-lt Hard Drive Kits 
Featuring Fast Conner Hard Drives 


These kits work with any 8 or 16-bit ISA Bus PC 
or AT machine including Compaq, IBM, ASX 
Tandy, ATX Dell, Gateway and other ISA-bus 
compatibles. On-board ROM BIOSs are self 
installing and co-exist with other controllers on 
the system bus. 

AH kits inciude: High-speed SVC IDE 
eoutroDei; Cunner caching drive» cables 
and liistaUatiDn Instructions. 

Capacity Speed Throughput Price 

210 MB t4ms 7.5 MBPS $214.00 

420 MB 14ms 7.5 MBPS $304.00 

540 MB 10ms 8JMBPS $424.00 

810 MB 10ms 8JMBPS $624.00 

1080 MB 10ms 8.0 MBPS $714.00 

8-bit kits interface IG-bit drives to any ISA PC 
or AT 8-bit slot. Controllers are available 
separately. 

Vdu cant buy more performance for 
less. All SVC systems, sub^stems and 
boards are designed, built, manufactured and 
warrantied by SVC. All incorporate the latest 
technologies to be developed in Silicon \^lley, 
our home* We offer technical support from 
9AM to 5PM PSX and a 24-hour bulletin 
board for questions and the latest device 
drivers available* Vfe are now in our twelfth 
of deiivermghigti-speed systems, boards 
and sub-systems* 

Better Boards 
Better Systems 
Better Prices 


SILICON VALLEY 

C {} >1 P I I’ E if 

1 - 800 - 600-8111 

441 North Wbisman Road. Bldg* 13, Mountaio View, CA 9404S 
Phone: 415-967-1100, Fax: 415-967-0770 
































WE DARE YOU TO COMPARE ! 


STORAGE 
SOliUTIONS! 


4-t 



30-DAY MONEY BACK 
GUARANTEE! 

CUSTOMIZED SOLUTIONS! 
WIDEST SELECTIONS! 
TOLL-FREE TECH SUPPORT! 


STORAGE SUBSYSTEMS 


We can custom configure any subsystem 
from 100MB to o Terabyte - Coll for prices 

Storage Solutions For Any 
^omputblSystbmOnAny 
)PB!AT iN6 System. 


SEVEN 3.5- DRIVES. 
REMOVABLE, 
HOT SWAP, 
RACK MOUNTABLE 
SUBSYSTEM 


MICROra^RAIDION 
llPT0 93 G8RAffi 
SOLUTIONS FOR 
0S/2,N0VEUAII) 
AUDIOVISUAL 


TOWBI 
SUBSYSTEM 
BFUUlilGHT 
OR 1615- 
ORIVE SOLUTION 


TERRABYTE 

RAID 

SOLUTIONS 
FOR ALL 
SYSTEMS 


SEAGATE /7200RPII “2YR I‘5YIWAIIANTY ■ MiCROPOLIS 


NETWORKING PRODUCTS 



•yp; 

ViE 

SIZL 

SEEK 

PRICE 

SiSJ 

ST3390N 

34) 

r 

12 

S 339 

ST3550N 

4S6 

r 

12 

S 470 

ST3655N 

545 

r 

11 

S 490 

ST312O0N’ 

1050 

r 

9 


5T11200N’ 

1050 

3.5 

11 


ST11900N- 

1700 

3.5 

9 

CAUP 

’ST11950N* 

1700 

3.5 

8 

ST42W0N’ 

1900 

FH 

13 

PRICES 

ST12550N* 

2145 

3.5 

8 

ST124D0N’ 

2100 

3.5 

9 

100 GOOD 

ST42400N* 

2106 

FH 

N) 

ST434O0N’ 

2912 

FH 

K) 

TOflWt 

ST15150N-W4100 

3.5 

8 

ST410800N-W-9080 

FH 

11 


IDE 

5T3145A 

130 

r 

16 

S 172 

5T3243A 

212 

r 

16 

S 196 

ST3290A** 

260 

r 

16 

$ 218 

ST3391A 

341 

r 

12 

S 260 

ST3550A 

452 

r 

12 

$ 314 

ST3655A** 

545 

r 

12 

$ 413 

CONNER 


lYIWAIIAIITY 

TYPE 

MB 

SIZE 

SEEK 

PRICE 

CFAI7oS-A 

170 

r 

13 

§ 195 

CFS2N)A 

212 

r 

12 

S 198 

CP30254H 

250 

r 

14 

$ 222 

CFA340S-A 

340 

r 

12 

S 30S 

CFS420A 

420 

r 

14 

$ 292 

CFPI060S 

1060 

r 

9 

$ 759 

QUANTUM 


ZYRWAIIAIilT 

TYPE 

MB 

SIZE 

SEEK 

PRICE 

LPS270S-A 

270 

r 

16 

S 247 

LPS340S-A 

340 

r 

12 

$ 268 

IPS540S-A 

540 

r 

10 

$ 436 

P01225S 

1225 

3.5 

10 

$ 884 

PD1800S 

1800 

3.5 

10 

$ KWO 

WESTERN DIGITAL 

2YIVAIIANTY 

TYPE 

MB 

SIZE 

SEEK 

PRia 

IDE 

WD22S0 

245 

r 

14 

$ 221 

WD2340 

340 

r 

13 

$ 266 

WD2420 

420 

r 

13 

$ 280 

W02S40 

540 

r 

13 

$ 392 

DEC 


/7290IPN STIWAIUNIY 


TYPE 

Mfl 

SIZE 

SEEK 

PF 

SCSI 

I4T10 

1005 

r 

9 

$ 

12217 

F50 

as 

n 

$ 


PRICE 



1GB 

3.5 

T 

S 740 

1.7GB 

3.5 

HH 

S 985 

2GB 

3.5 

HH 

$1430 

3GB 

5.25 

FH 

$1950 


MODEL# 


PRia 

NOVELL 

4.0U4.0 

5 USER 

$776 

4.0U4.0 

25 USER 

$2612 

4.0U4.0 

50 USER 

$3500 

4.01 4 4.0 

100 USER 

$4894 

V3.12 

5 USER 

$609 

V3.12 

25 USER 

$2056 

V3.12 

50 USER 

$2779 

V3.12 

100 USER 

$3892 

INTEL 

HHERNET EXPRESS 

16 COAX 

$ 98 

HHERNET EXPRESS 

10 B-T 

$ 98 

ETHERNET EXPRESS 

16 COMBO 

$ ns 

ETHERNET RASH 

16 COAX 

$ ni 

HHERNET RASH 

16 611 

$ m 

ETHERNET RASH 

16 COMBO 

$354 

BOCA 

BEN 100 

10 B-T 

S 50 

BEN 300 

COMBO 

S 67 

BEN 210 

8 PORT CON. 

$ 127 


140 GB TAPE LIBRARY 
UNATTENDED BACKUP IN 16 HRS. 


OPTICAL SOLUTIQNS 


PIONEER 

DRM-602X 6 CD MINICHANGER 7X SPEED $ 675 
DRM-60AX 6 CD MINICHANGEk AX SPEED $ 1150 
DRM-I804X 18CDMINICNANGER 4X SPEED $ 1990 
JUKE BOX 

OPTICAL JUKE BOX 20 GIGABYTE S 7079 
OPTICAL JUKE BOX 40 GIGABYTE $14500 
OPTICAL JUKE BOX 180 GIGABYTE $48000 
MOST REWRITABLE 
RMO S200S 2SAMfi 



35MS 


S 925 


TAPE DRIVES 


1 - 800 - 989>3475 

SAG 

ELECTRONICS 


TYPE MB 

- 

DSP3107L 1050 

I ✓ VP3K)7 1075 

0SP3210 2100 

I / VP3215 2150 

DSP5400 4000 

I/SP3430 4300 


SIZE SEEK 


PRia 


r 

r 

3i 

r 

FH 

3.5 


9.5 

8 

9 

8 

12 

9 


$ 770 
$ CALL 
$ 1458 
$ CALL 
$ 2452 
$ CAU 


TYPE 

MB 

SIZE 

SEEK 

PRia 

WAN6DAT 

3)00 

2-4 GB 

4MM 

S 850 

WAN6DAT 

3700 

4-8 GB 

4MM 

S 930 

WANGOAT 

3400 

8-16 GB 

4MM 

$1040 

SONY 

S0T20O0 

2Ge 

4MM 

$ 780 

SONY 

SDT4000 

2-4 GB 

4MM 

$ 840 

SONY 

SOTSOOO 

4-8 GB 

2MM 

$ 988 

DEC 

DLT 4060 

20 GB 

OIT 

$3175 

EXABYTE 

8205 

2.SG8 

m 

$1357 

EXABYTE 

6505 

SGB 

m 

$2070 

1 MULTI MEDIA CD-ROM Bare Drives 1 

TYPE 

MS 

SIZE 

SEEK 

PRICE 

CHWONCDSSSS 280 

2X 

2S6 K cDcbe 

$ 320 


TOSHIBA 4101 280 
TOSHIBA 340) 200 


2X 


$ 219 

2S6K rathe $ 315 


MICRONICS EISA/PCI File Servers 


• Intel Pentium 60 mHz 

’ 9 gigob^e SCSI II drive, 11 ms seek 

• 16 MB RAM up 

• 256K cache 

' Avoiiobie drive boys; 6 externol, 

2 internol 

•One EISA SCSI II controller 

• Six EISA slots, Two PCI slots 

• ir + 144’ floppy drives 
•FCCB +11 Certified 

5 6025 

3.5 GIGABYTE SOLUTION S4700 
CALL FOR CUSTOM CONFIGURATION 



S* A-G expert technicioru ond knowledgeable jolei PRODUCT: We carry o Full l«e of all iforoge 
personnel hove been providing hard drives and stor- proocts. Ciill for any producr 

867 TURNPIKE NORTH ANDOVER MA 01845 oge systems to the intemotlonal computer service PRICE: Volume discounts avail-oble 


DELIVER Y: We offer immediate delivery and hove 
o 92% rote of shippmgthe some day 
PAYMENT: VISA MosterCord, Corporole 


TCI rLAfll nnr^C CAV rcnQ^LQO_mQn industry since 1987We hove been sotisfying the Coll for current prices Government and Bduco-tionalpurchose orders are 

ILL IjUo)00/"UUjj CAa IjUOJOO/"UIoU technical demands and needs of people who replace TECH SUPPORT: Toll-free Mon-Fri 9AM-6PM welcome No Surcharge For VISA//Cor CODs 


OFFICES: MASSACHUSETTS & PENNSYLVANIA 

Returns noy be siMecr to rastodag Fie. RMA# eust be acqancd 


and upgrade computer systems for major corporo- 
tions worldwide 


Eastern Standard Time 


Circle 199 on Inquiry Card. 




















































)martCache III: The complete SCSI solution! 

SmartCache III offers top performance and universal connectivity with all 
najor SCSI-1, SCSI-2, Fast SCSI devices, including hard drives, tape, CD-ROM, 
md WORM. 

It comes with built-in support from all major operating systems, including 
)OS, Windows, OS/2, NetWare, Windows NT, NexlStep, and all versions of 
JNIX. 

And only SmartCache III gives you a growth path. Optional plug-on 
nodules let you migrate easily to caching {with up to 64Mb Cache), as welt as full 
SAID capability. Storage Manager, our GUI utility, makes installation quick, easy, 
md automatic. Plus, it gives you on-line and remote control over subsystem 
nanagement, diagnostics, performance monitoring, and disk array configuration 
md control. 

DPT supplies SCSI technology to the world’s largest, most demanding 
lomputer manufacturers, and has an unsurpassed record for product reliability 
imong the foremost distributors in over 40 countries. 


Distributed Processing Technology, Inc. 
f40 Candace Dr. Maitland, FL 32751 


IDPT 


. IDO 




- 


BANYAN 


j. mm 


SCO! 


See us at Comdex, 
Booth m6754 

Call DPT, today! 

800-322-4DPT 
FAX 407-260-5366 


circle dL75 on Inquiry Card (RESELLERS: 1761. 


Our best SCSI-Adapters 
just got better.... 

,.Jn Performance, Features, Compatibility, and Price! 

ff 















welcome 
to the 
great 
wide 



The future of computing is wide open. 

If you're working in an open-computing 
environment-or are planning to make the change 
soon-the choices are more complicated than ever. 
You need the right mix of technical and business 
information to make the right decisions. 

That’s why you should be reading 
UnixWorld's Open Computing, 

Written for professionals who integrate, 
manage, program and resell interoperable 
systems, Open Computing gives you the 
up-to-the-minute information that you need to: 

• reduce information costs 

• create strategic computing solutions 

• select the right hardware and software 

• improve productivity 



Seize the opportunity-the open-computing era 
will reward both the individuals and the 
organizations that can put their knowledge 
to use and harness the potential of interoperable 
systems. Build your knowledge through the 
in-depth features, industry news, comprehensive 
product reviews, and programming tips in every 
issue of Open Computing, 

To start receiving Open Computing^ just call the 
toll-free number below. Receive twelve issues for 
just $18.00 per year-half of the newsstand price. 
Your satisfaction is guaranteed. 


subscribe now 

1 - 800 - 257-9402 















^^'im One Stop Component & Computer Source 


Hew Hours: 
Bm - 5PM PST 


Jameco Motherboards 

* also 
available without 
CPUE Call for details 

* Dlageoslic and 
operating system 
software available 

* One-year warranty 

95231 SOMHz w/CPU $799.95 

103966 SfMBBSLC 50MHz w/CPU .399.95 

95222 mA B6D)C 33MHz w/CPU.. .549.95 

79214 aQ4S6SX 25MHz wA^PU ...269.95 

82333 aa336DX 4aMHz w/CPU ... 239.95 

82350 0Q3B6DX 33MHz w/CPU ...219.95 

101821 a0336SX 33MHz w/CPU ...124.95 

84945 XT lOMHz w/CPU....79.85 




RAM Memory 

41371 41256^100....256K^Kf ...ii;95 

41398 41256'120........2S6KBx1 .....1.85 

422S1 S11QOOP-BO ...iWlBxl .6.49 

42219 511000P-10.IWlBxl .....6.25 

SIPPS 

41708 421D0OA9A-70.... 1M Bx9 .. $54.95 
41718 421 QOflA9A-80 ...1M3x9....49.95 
41697 421QQOA9A-10 ,...1MBx9, ...47.95 


SIMMS 

41523 

41486 

41689 

41742 

41751 

41769 


41256A9S-60...256KBX9 ..$14.95 
41256A9B"10...256KBx9....14.95 
421OOOAa0*eO....1MBxS....49.95 
421OOQA90"6O....1MBx9....S7.95 
421000A9S-70....1MBx9....54.95 
42lOOOA9S-89....1Mex9....49.95 


SIPP to SIMM Converter 

■ Use SI PP's in place 
of SIMM s 
- Upgrade irOTh a SIPP 
mottiarboarct to a new SIMM motherboand 
wiBiout buying new RAM 
< Fits Into standard 30 pin SIMM socl^et 

93382 SIPP Module Corsve rfa r..., $1 T. 95 

Keyboards & Keypad 


78271 32-key Keypad.. .$59,95 

17128 1D1-key enhanced .*.,..*....74 95 

17136 130-key enhanced .99,95 

Computer Power Supplies 

« Fits most popular desktop, 
mini vertical and vertical 
cases • One-year warmniy 
’ 8Q88/a0296/B0386 and 
coTTipabblie «Built-in fan 


mm 


19465 

150 Walt {8088). 

.$59 J5 

87467 

200 Watt {8088).. 

.89.95 

19545 

200 Watt... 

.89.95 

19529 

200 Watt mini...... . . 

...69.95 

85728 

3{)QWatt .. 

..139.95 


Graphics/Memory Cards 



and compatible 

* One-year warranty 

* Expand your memory or enhance your 
gmphlcs capabilities 

87459 VGA card*.... ....$59 95 

104660 Super VGA Card.89.95 

91230 MonochroTneGiapliics ......39.95 

29313 32 MB Memo ry card.144.95 

19975 (8088) Memory Card.49.95 

Parallel Printer 
Cables and Adapter 

28695 PPC Adapter....$5.95 

29716 PPC6 6-straigMcable....4.95 

2B709 PPC12 12^ - slralghl cable....6.95 

28741 PPR6 6'' right angle cable....6.95 

9-Pln Serial Gable 

31721 SAT6 9^in serial cable.4.95 

DB25-Piii Extension Cable 

39538 25M10M Male to male..8.95 



4 


Floppy Disk Drives 

- 8088/80286/8038Sand 
corngalible 

- Additional accessories arvailahJe 

74392 FD5a5 3.575.25'..*.....,.$149.95 

74384 FD235J 2.8SMB3 5'.....„.119.95 

40774 355KU 1.44MB 3.5'....,...,79-95 

17099 FO550 350KB 5.25“.89,95 

17101 FD55G 1.2MB 5.25'.99.95 

79396 SD540 360KB 5.25“. 59.95 

Floppy Controllers 
and I/O Cards 

• Ona-year warranty 

• 8088/80286/80386 amjcompatiW? 

19895 8088 Multi I/O w/ Fksppy Cntr. .,.$69.95 
19908 286/386 Mulh I/O w/ Floppy Cntr. .59.95 

19596 80BS floppy controller. ..29.95 

19617 Floppy Disk Two-drtve cunttollar. .34.95 
19668 Floppy Disk Fau r-driva cd ntrol ler 4 4.95 

78713 Serial Card 164S0 UAflT.29.95 

67D53 Serial Card T6550 UART.39.96 

10467 8 Serial Card -4 serial port UMIX..,.7 9.95 

104199 I/O Card 4 Serial. 3 parallel.69.95 

105611 I/O Card. 44.95 

105972 VESA IDE Super 1/0 Card....,79,95 

Conner IDE 
Hard Drives 

• OiB-year warranty 

93286 CP30174E170MB ....$249.95 

93294 CP30254 25OM0.299.95 

93307 CP3Q544 545MB.599.95 



Silicon Valley 
IDE Disk Drive 
Adapter Cards 

* One-yaar warranty 



18233 

MiP2Q 

16rbit hard .. 

.,$24.95 

18250 

ADP2QF 

16-bit hard/floppy.... 

...29.95 

16268 

ADP50 

8-bit hard. 

....59.95 

1D276 

ADP60 

16-bil hard w/BIGS.. 

...69.95 

1D284 

ADP60F 

16-bJt hard/. 

....74.95 



floppy w/BIGS 


74114 

ADPe5F 

1 B-bit hard/quad ..... 

...99.95 


floppy drive adapter 

101678 ADP90VL Super I/D Card (VESA),, 99,95 

Monitors 


6749t 

‘ Supports video modes 
up to 540 X 4BQ with 
16 shades of gray 
78676; 

• 0.39mm dot pitch 

• Max. resolution: 1024 x 768 

57491 12" Paper While.. $99.95 

87978 1 4 "Amb 0 r monochrome..129.95 

78676 14" Super VGA .. 279.95 

56122 14" Super VGA (Low radiation) 429.95 


TT 


Jameco 
Accessories 

101441: 

- PG/XT/386/486/PS2 
and compatible computers 

• Microsoft® Mouse compatible 

• One-year warranty •Weight: 11b. 

104441 Serial Mouse...,....$13.95 

73621 Dexxa Serial Mouse .. .29, ^ 

105515 Dual port game card .19,95 

26307 Mouse Pad...4.95 

66261 Jameco Dig Itizer tablet.. 199.95 


15712 

DE4 8-Chip eraser........ 

,....$89.95 

HOT SPECIALS 

Pari# 

□pscriDlian 

Price 

32408 

4QMB MFM Hard Drive...$199.95 

106976 

PC/)aCasew/ 150 Watt 


Power Supply.. 

....89.95 

106569 

2400 Baud Internal 



modem.*__ 

....39.95 

1D6577 

2400 Baud external 



modem.. 

....49.95 

104441 

Serial Mouse. 

....13.95 

73630 

16^bit IDE Controller... 

....17,95 

106121 

PS2/AT 106-Keyboard f02)/ 


keypad (24) set 

,,.59.95 

' 106391 

Universal serial/parallel 


CDnverter...... 

...69.95 

109049 

16-bit IDE hard disK 



control ter.. 

....17.95 

105206 

PC to TV Converter Box...199.95 



39999 2700,.. .$4J5 

33611 TMS27ie. 695 

40002 2716 .*..3.95 

40125 2732A-25. 4.19 

40230 2764A-20.4.49 

39629 27D64-15... ,3,75 

39933 27128-25.. 7.75 

39968 27128A-26...... 4.95 

39984 27128A-25 .. .4.49 

39677 27G128-15 .. 5.39 

40037 27256-15... 5.39 

4G061 27256-25.... 4.75 

39714 27C255-15 .. 5.49 

39722 27S255-20 ..5,25 

39781 27C512-15. 6.49 

65699 27C02Q-15. ...10,95 

43692 08766-35. 4.95 

UVP EPROM Eraser T~ 

* Erases all EPROM's ^ 

■ Erases 1 chip in 15 minutes I.. \ 

* Erases B chips Irt 21 minutes I -XL 1 

* UV linte nsity: 6000 U W/C M 2 I “ I 

* Size: 9.(rL x 3.7'W x 2.6'H 

* One-year mfg's wa rranty 


Portable 1C Tester 

Our hand-held 1C tester is an 
easy-to-operate, cost effective unit 
that Includes excellent functions, 

• Supports TTL, CMOS, DRAM 
41, and DFIAM 44 Series 

* Size; 7'L x 3.625'W • One-yaar warranty 

73525 Portable 1C Tester..$149.95 



Microprocessors 


MMS41[)4N.. 

...,$24.35 

MM58274W .. 

__7.49 

6402 . 

...4.95 

65C02. 

..5.95 

6522.. 

...............3.75 

8821 

..1.95 

8031,,,,.. 

.,.,,„„3.5g 

80031.. 

...,.6.95 

8052AH. 

...615 

BQB8 ... 

..3.H5 

8251A.. 

..2.95 

8258,,,,„... 

..2.75 

a255A-5 ... 

,....,...„....2.g5 

32C55A.. 

,..,,,...,,..,.3.95 

8748.. 

..,.,.,,,.8.75 

B749H.. 

...,„.........9.75 

8751H.. 

.,....,...24.49 

87C51... 

... ,32.95 


JAMECO 

^^BLHnnONIC COMPONEMIS 


COMPUTER PRODUCTS 


1355 She reway Road 
Belmont, 0494002-4100 
FAX: 1*80a*237*6948 (Domestic) 
FAX: 415*592*2503 (international) 




Call 1>800*831M242 to order today! 


Cilf tor oar new 1394 Cntslog tedey. 

i^W94j3inecom 

New Hours; 
8AM-5PM PST 


JE725 2.5” High B-Digit 
Display Clock Kit 



• 2.5" High Red Displays* 6-Digit Display 
Kit inefudes: PC board, components, 
wall transformer and complete 
Instructions (183 pieoss) 

Digital clock features; * Bright red LED 
displays • Size: 2.S"H • Six digits display for 
hours, minutes and seconds - Allows you to 
select either standard (12 hr) or military {24 
hr) time • Ideal for use in home, office and 
military settings • Red lens/case not included 
165507 Digital dock kit .,.......„.„,$69.95 

189241 Black case & red lens.. .29.95 


Jameco AB$ 
Speedy Boxes 



Will not crack or split when drilled or punched. 
PCB mountlr>g slots on all four sides and the 
lid has a lip for precision fit (adds 0.4" H). 
Complete with four screws and lid. Color: black 
Fart HP , S iiitLKW xH) _ Em 

18921 3.125' X 2.0" x 0.875'^...$2,25 

18913 4.875’X 2.5" X 1,5'.2,49 

18892 6.0'’x35"x 1.875”.....295 

18995 7.5-’X 4.25" X 2.25*’.3,49 

Jameco Prototype Builder Boards: 

The Jameco Pretetypo Boards are designad Id 
fit into ABS Speedy Boxes. These pre-cut 
boards will allow the builder an Immediate 
start on prototyping circuits. Each hoard has 
2 or 4 mounting holes. Drilled holes: .040” 
dia. on .OBQ” square pad on .10” x .10” 
spacing solder mask. , 


PirtNu. 

Size (Lx Wt 

FHs 

Price 

105099 

2.70" X 1.60" 

18921 .... 

...$3.9S 

105128 

4.40" K 2,00" 

16913,.... 

.5.95 

165152 

5.50' X 3 10" 

18892. 

.6.H5 

106161 

7.00’'X 3.60" 

18905. 

.....8.95 

106551 

Mntg,Hdwr.Kit. (4sets)... 

.1.19 


Call fur Eomplete line o1 buxes £ PC Beards! 



486 Bare-bones Systom 

Sa/i? dopes system 
mebdes moifterboard. 
computer casa and 
power suppiy 

• 120KB cache memory 
{expandable to 250K1 

• Memory fixparidahle 

to 32MB - -‘.w. 

• F{5C approved • One-yaar warranty 

95151 486DLC 40M Hz..$419,95 

Jameco Computer Cases 

• FHs most 
.Jameco 

^ mother- 

boards 

_ *■ ' • Borne cases 

Indude 




power supply 

20503 

Ossktop slide casewi 



200 Watt power supply., 

.$129.95 

2(^11 

Desktop slide case 

.........49.95 

20520 

Desktop hip top case 

..39.95 

65648 

Vertical case w/ 300 Watt 


power supply. 

.229.95 

20546 

Mini vertical case w/ 



200 Wat! power supply. 

.119.95 


7 Outlet Surge Protector 

: 'i J V V '-I 

• 15 Amps, 12Q VAC • Clamp, resp, Hme <5 nsec 
98749 Power Stri p (SL Waber) $9.95 




Circle 1.79 on inciulry Card. 












































































































































































TFT Active Matrix Color 
640 X 480 256 colors 


STN Passive Matrix Color 
640 X 480 256 colors 


2x PCMCIA 2.0 Slots' 


Monochrome Backlit VGA 
640 X 480 32-grey scale 

Intel 486 SX/DX/DX2 CPU 




)I4 


m 






m 




80M-340M Hard Disk 



Built-in 15mm Trackball 

/ 


4MB, SMB. 20MB Memory 

/ 


1.44MB Disk Drive 


2-hour Ni-Cad Battery 


Need the fastest Windows perfonner? 

Mkio-lirtenialiM^ HCP Model 6S681M 


High Performance 


“If you need a notebook with processing power for massive spreadsheets and databases, to perform 
gray-scale imaging, or for other demanding tasks, the HCP 65681M is for you. It ran our Windows per¬ 
formance test twice as fast as the Compaq LTE lile 4/25E, ... In fact, this was the fastest monochrome 
notebook in our entire test sample. The HCP 65681 M’s monochrome screen quality is the best we saw 
from passive-matrix monoclirome displays... and an excellent keyboard.” 

October 1993 BYTE/NSTL LAB REPORT 

MICRO-INTEEyvJATIONAL, INC. 10850 Seaboard Loop, Houston, Texas 77099 
National Sales:(800) 967-5667-Local Sales:(713) 495-9096-FAX:(713) 495-7791 

$2740 for a monochrome 4862/66M system with MS-DOS 6,0, Windows 3 J, 8MB RAM, and 250MB hard disk. 

Prices i'or other configurations are available upon requesL 

Office hours Monday-Friday 8:00-6:00 * Saturday 10:00-1:00 • Sunday-<]]losed 











































RESCUE Data Recovery Software 


“Rescue worked better than lUorton Utilities 
or PC Toots The WfokTank 


RESCUE Is the first pregran? to-ettsily recover lost tfala. even when DOS can't rearl i physkally dameQ^ hard drive ar 9mn 

when alhar lawivery programs won't work, “...Gattersf Faiim messages left ^ou tew opfwns. nerim cr Cantmi Point mran't Hkotv to 
ttaip. RESCUE eon recom datB from ett em the mast trashap disk RESCUE appam te work mtntcies. Inloworld, Bo preparetf tor any 
problem, RESCUE is I he Insurance and security you need to sateguard your vsluaMe da la. Call now, d[tn1 wall until yotif^dHa It lost, forever L 




The Troubleshooter^ Is the mosl advanced PC diagnosllc software avallahle. It really finds fho bugs. The Discovery Card>^ is lha easiest 
and only accurate way to resolve DMA end IRQ conn lets for rapid ennUguratinn and upgrades. The PockelPasr'^ debugs even dead PCs 
lhai wenT beat. Get the complete Troiibleshooler Kit In keep any PC out Of trouble. Call Kw for Specs S Special Dlsccunl Package Pricingl 


Skylight™ 


‘‘A modet of elegance and clarity. Skylight stands out 
The Editor's Choice is Skyiightr - PC Magazine 


Having piohterns with Windows? Skylight Is the answerl Concise reporting ar>d iroublesheotlno on Windows problems and conllicle plus a 
buill In editor to edit WIN.iNl, SYSTEM.IKI, COfiFIG.SVS and AUTOEXEC.BAT, makes Skylight a must have for any Windows user. 
Maximize speed and perlormance wilh PC Magazine's #1 Rated Windows Troubleshooting Tool. Call Today lor Special Pricingl 


UP iJjjJjFiiiliJ jjijiujujjliij, Ml “LAi^ Designer cut the time 
LAN D BSig ner^*^ to design a network by 90%. “ - The Da Vinci PC Journal 

The LAn Designer^ Is Ihe first computer aided network design tool that helps you determine accurate parameters to create successful 
LAN designs quldtly, easily and automatitally. Working horn Windows, LAN Dastgner solves inhereni network design problems and is 
vital if you Instali or upgrade networks. Eliminate time consuming pen and paper cakulailens and spread sbeets, LAN Designer does It 
all. Call New for Details and Pricingl 


iiaMJjj ^ ijjijljjiijljj ilpVruu, Mf "DrlvePro makes mtaliing 
D rive Pro™ ^nd maintaining hard drives practicaliy fooi proof, - PC World 

DrlvePro provides fast, precise installation and maintenance for any hard driva. Automatically set CMOS, partitions and ODS lormals with¬ 
out having La rehooL Override BIDS limitations for user-definahte drive types. IDE drives can be Installed in less than GO secunds. Add-a- 
drive allows the use o! IDE drives with MFM/BLL or ESDI drives in the same system. DrivePro also includes a database of vital set up spec- 
Jficetions Irom tSBd to the present, plus much morel It you do any work on hard drives, you need OrlveProS Cali New lor Pricingf 

l/iiuJJjijjJiiiji/iJiJij iiuijijuj'i ii Ijjjujjijjijilijjj, Ml “Tech Library provides a 
^ Technical Library oa CD-ROM™ mountain of information." • PC Week 

Complete conltguralions, specifications, diagrams, settings, component locations and other vital hardware technical Information are at 
yourlingertips with the Technical library on CD-RDM. Contains over ISDO main hoards, 70B network interface cards, 210B hard drive 
models and 40G controller cards. This vital data library Is a must have for any service depaiiment. Call Today tor Special Pricingi 


Callt Fax OP Mall navu lap mopa lnformailDn and speast 
rm iwfiresteit In: □ Rescue □ Troubleshooter Kit 
□ Skylight □ LAN Designer □DrivoPro □ Technical Library 

Mamo _ 

Company _ 

Address __ 

City _ , Stats _Zip 

Ph 0 ne _ 

Fax_ 


W^^^MilMicro 

y toois for fixing PCs, fasti 


International; (813) 539-7283 
Fax: (813)531-0200 
AIIMicro, Inc. 

1B820U,S, Hwy. 19 North, #215 
Clearwater, FL 34624 


[wart, The bi&scrvar> Card, TTw TroublaBhooEaF Kru and LAN □asignar dt 
i owners. SbeeeficaJiQns Bubiisct to cihar»tie wlthcwt rwtiM. Some sysnom^ 

Circle 191 on Inquiry Card. 



























SIMPLY THE BEST RESOURCE 
FOR DIRECT BUYERS! 


Use BYTE’s fast, convenient card deck to find the best deals on computer products and 
services. Each mailing is loaded with essential hardware and software product informa¬ 
tion for making purchases direct from the manufacttirer - and it's absoltddy free! 

The BYTE Deck is your #l resource for: 

• CD-ROM • Networking 

• Multimedia ‘Windows arid More! 


The next edition of the BYTE Deck mailing will arrive in your mailbox soon. 

Don’t miss it! 

Advertisers: 

Call Susan Rastellini today at (603) 924-2596 or fax your order to (603) 924-2683 



mmmE 



PUimeiHE PEDAL TO 
IHEMEIALCANIIAMEA 


The shock, the anguish, the 
damage—the results of a crash 
far outweigli the time you save by 
driving too fast. It’s a fact tliat 
your chances of seriously injuring 
someone increase the faster you 
go. And when you drive too fast 
for conditions, you make things 
even worse. A crash like this 
can happen in a heartbeat. And 
if it does, it will change your 
life forever. 

O SPEEDMaOETS 
YOU NCWHEREnSt. 

U S DepcrfrneriJ Of Tronspcf lohoo 

























NalQt^Dal(E 
TninkDad7S0C MS.. 


.Available 


Thlnkfiacl 350/35K: 4m ram 15Q/250MB.AirailatilB 

Tlllnkijad 750/75OC 4m RAM 170/340MB .Available 

{Plaaae call for prices and avaJlai>lllty 
PS/ VeluePnini LocaE Bus systems 

63S1 W50 4S6DXZ/6e4^12M0-.....IMS 

mZ K5(}406DX^3 4/245MB.......1453 

6364 M704860X/334mOMB........ .172S 

6364 X70 4360X2/66 4/340MB...2163 

6364 V50 436DX2/5D 4/212MB ____.,.1639 

6384 V71 4360X2/50 4/34DMB...1699 

Mini Tcwer Models 

6367 W504B6DX/33 4/212MB .....1699 

6387 W70486DX/33 4mOMB.... ..1650 

6387 VSO 4860X2/50 4/212MB.......H... 18M 

6387 Va 1 4860X2/50 B/420MB ..... 2239 

6387 X70 4860X2/66 4/340MB... 2298 

6387 Xgi 4860X2/66 B/627MB...... 2850 

All modefB include DOS + Windows + mou&e 
Penllum Models | New Release) 

6384 m«lBE 169 PBO/D 16/424MB...call 

6384 nHKJal 169 PBO/D 16/5274 MS...call 

(with PCI [cc;al bus) 

Micro Channel MaEhines 

PS/2 90-0Lf 46fi DX2/50 S/400Ma...nail 

PS/295-0MP 4BBDX/50 16/400MB......call 

PS/2 9S-OMT 486DX/501S/1G0....cal) 

Array Servers 

3595 )NG 4860X2/65 16/540MB. eel) 

359S)NT486DX2/6616/1GB. call 

3535SNT4860X2/661MX1GB. call 

9635 SPG P/60MHZ 16/S X 540MB.. . call 

9535 SPT P/60MHZ16/3 X16B... sail 

9595 SQT P/66Mrtz 16/3 X1GB......call 


NOVELL SPECIALS 


Netware 3.1Z 


5 users 


Netware 4.D1 


special 

5 users... 

...speoial 

.1358 

10 ussrs... 

.1720 

.1995 

25 users.,.... 

........2750 

..„Z459 

so users... 

,3550 


100/250 users. 

.all 


BRAND A/AJWES 

LOW PRICES 
LEADER 
SINCE 1983 

We export with International Warranty 


HEWLETT 


SYSTEMS PACKARD 

OmnlbooK 430 2/40MB4/105MB... 1093/1293 

Omnibaok 43a6/105MB .. ..,,....1475 

Omnibotik 486/25 4/40MB. call 

Netserver LM 0X2/86 16/5S5MB/1G0...,,.... .4793/5130 

Nelservef LM 5/fiO 1B/0MB.,... 53B9 

Netservflr LM 5^016/1GB/2GB..,,...6499/10489 

Nfilservcr LE DX2/66 a/535MB. 3520 

Netservar LE DX2/66 6/1GB... 3894 

Plotters 

Oraftmasisr RX........best oRer 

DesignJet BOO/BSQC . ........ best olfer 

Printers 


HP DeskJet 31D....300 

HP4/4M.1S00/1055 

DEskJBt 520/560 .285/550 

HP4SJMX/4SI..4159/talt 

HP1200C. 1380 

HP12O0C/PS.cali 


ScanJet I Ip/I lex...700/945 

HP4L/4ML..... 645/199 

HP 4P/4MP ...960/1320 

|AI) printers In slack & special 
discounts nn quantHy 
purchase). 


‘Buy complete network system and 
get quantity discounts. Cali for net¬ 
work setup evaluation & estimates. 


Notebooks 

Toslittia 

T1910/191OC 486SX/4/12DMB. call 

T1950CS 486DX2/40 4/120MB/200MB .......rail 

T 1350 CT 4660X2/40 4/200Ma/S40MB.....„.. all 

TB60DC7r660aCD/TB60DCDV _____ .ca II 

TS400/3400G4/120MB. call 

T47{)[V47aaC DX2/50 4/206/340MB...............rail 

T46O0Serles 75MHz Systems.......„....ca)l 

TEXAS iNtnyMEMTS 

T400OE DX2/50 4IZmm (eettve color).....3899 

T4000E 480/75 MHz 4/34OM0/455M6. 4550/4999 

Versa 4S6DX2/404/200/340MB (colors, mono)...„..call 

Versa 4880X2/50 4/2Q0/340MB (color & mono)......cal) 

Epson 

Actlannotfl 486/50 4/126MS/1SOM0.......special 

Acdonnote 486/50C 4/iaOMB..... 


camPAa 


NotCtHJOlK 


Concentro4/25 4/120MB.., 

,..1299 

limited 

Concenlfo4/25 4/250IVIB.., 

...1399 

quantity 

CoRcentro 4/33 4/250IVIB.., 

...1650 

available. 


Cuntura Areo 4/25 4/B4MB/170MB. 1399/1650 

{k)nturaAr6o4/33C4/120MB/250MB......ZITS/call 

Contura Notebook 4/25 4/120.......... special 

Contura Notebook 4/25 color 4/120MB/209MB,..2050/2350 

LIT Ute4/40C MHz series......CALL 

LTi Lite 4/5GC MHz series.....CALL 

LTE Ule 4/40CX & 4/50CX MHz series...CALL 

LTE Ute 4/75 MHz witti S10MB disk.....CALL 

{all new LTE Lite models have PCMCIA slots) 

Prolin 03 Desklop Series 

Prolinea 4/25S 4/120MB/240MB.........1050/1280 

Prolinea4/50 4/240MB. .1659 

Proltnea4/66 4/240MB ..1875 

Prolinta Mini Tower Series 

Proll lea 4B6/33S series..... ...1428/1SS9 

Prollnea 4B6/33S CDS 4/34QM0.....special 

Prollrwa 4/10DMHz series..,......1899/2230 

Deskpre XL Series 
(ifilegrated SCSI A PCI Local Bus) 

Deskpro4/50Ma/270MB......CALL 

Deskpro 4/66M a/535MB.... ..CALL 

Deskpra 5/66M & 5/B6 0/52SMB.....,,CALL 

New Cosi ElfectWe Servers 

Prostgnla VS DX2/66 Model 1.. CAU 

Prosignia VS DX2/66 SCSI 535MB/1GB .........CALL 

Powerful Servers 

Proliant 1DOO DX2/66 model 1 ....CALL 

Proliant 2000 DX2/66 model 1 ......CALL 

Proliant 2DOO/4000 5/60 model 1. CALL 


Hard Drives 

Conner 34O/54OM0....3O5/call Quantum 1GB..special 

Conner 420MB.325 Maxtor 12O/245M0 ...189/245 

Conner 1.ZGB....special Maxtor 340/540MB ...310/425 

Quantum 245M B......call Maxtor 1 GB...... ..special 

Quantum 340/540MB345/610 Mlcropolle 1.7/2.4Gfl..call 


WE 

STOCK: 


ADAPTEC 

BOCA 

CALCOMP 


CITIZEN 

INTEL 

CREATIVE LABS 


EPSON 

HAYES 

MAYNARD 


MOUNTAIN 

KINGSTON 

LOGITECH 


HOUSTON INSTRUMENTS 
US ROBOTICS 


TEXAS 

INSTRUMENTS 

MEGAHERTZ 


MultiMedia 

Coimplote package 

Creative Lab Edutainment Kit ___430 

Pro And Jo Multimedia System IL......799 

Fusion Double CD 16 int,...,......499 

Sound Cards 

Sound Blaster 16/16MCO...145/120/179 

Sound Blaster IB SCSI/SCSI ASP.......180/238 

Pro Audio Spectrum 16.....148 

CD-ROM Drives 

Sony33A. 175 

Sony CDL 535/561 ....289/299 

NEC 3X1 (int/BXt).... 

NEC 4X1 PVO......CBlI 

Toshiba TXM 3401 (Int/ext)..rail 

Graphics Card & Controller 

Diamond Viper 2MB VLB.call 

Diamond Viper 2MB PCI/VLB,.45D/399 

Diamond Stealth 24 VLB/ISA...........call 

ATI Ultra Pro 2MB ISAA/LJ..358/358 

AT] Ultra Pro 2MB EISA/PCt........399/458 

Orclild12SO 2MB VLB..........199 

Adaptec 1542 kit.........265 

Adaptec 2842 VLB kit,.,.. 299 

Adaptec 2742 EISA kit ... 320 

Adaptec mini SCSI Trantor . .uall 

Call for new low prices. 


MANAGER 

SPECIALS 

PRINTERS 

Epson LQ871V1170_4e»B20 

Epson OFX5D00.,,. 1365 

Fnfinn OFX flUmm ^9S7 

NEC 3FGe/4FGe.599/B75 VLMDE Comtroller..35 

NEC 5FGe/5GP........1D50/1199 IBM Tomtiawk VLB 1MB...M 

NEC 6FGP/3PG.....2099/2399 PageMaker 4.0 {PC/Mac)...259 


IBM SLC2/5DMh7... ....250 Intel Satisfax 400..299 

Epson Laser 1000...835 

IBM SLC2/B6Mht2... 3DD 

Intel Satisfax 40OE...339 

1AA 

Epson Stylus 800......348 


OKI ML320l/a21........315/440 


Oki ML58[¥5ei 44IWafi 

Apple is also available now 

OKI OL400E/ai0.525/898 

Canon 0J1OSX/BJ-2OO.,286/358 

Quad na 900/950 series.call Power PC Made Is 

Quadra 800/840 series ... .call Power PC 6100/60MHz.....................call 

Canon BJ600........ 1848 

Kodak D1CONIX180SI.. 235 

nElirttrt PlWft 7Htl 

Quad ra 600/605 series ...cal 1 Power PC 71 OOi/66M hz. ...ca it 

Mac Powerbook series ..call Power PC 81 OO/BOMHz... ...call 

Gall lur alt majar brands 

Tape Back-UpDrives 

Colonido JumbP ^Wlm Int.135/195 

Colorado Trakk&r 120/250 Ext.,....250/359 

Syquest 8S meg ktl Int/Ext...525/825 

Colorado Power Tape 2GS Int .....9B5 

Colorado Power Tape 2G8 Ext..1128 

Colorado Power Tape 4G0 Int..1198 

Colorado Power 4Gfl Ext...1385 

Wangtsk 525MB/1GB Int............580/720 

Wangtek 4GB Int. 1699 

We also carry Eiahyta, MountaJit, eti:. 

ACS computer systems 
System incides following 

ACS IBM SLC/66MH2. 1984 

ACS IBM 75MHz... 2176 

ACS Intel DX2/66...2199 

• Mid Tower case, 8MB Ram, 540MB Hard Drive, t2MB & 1.44MB Floppy 
drives, Orchid 2MB VLB 1280 x 1024, VLB Controller, ViewSonic 15'15" 

Flat Screen Monitor, DOS, Mouse Windows 


Corporate Accounts 
Volume Discounts 
And 

Consultant Orders 
Welcome 


Computerlane 


Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-5 


Compaq is a Registered Trademafk ot 
Compaq. IBM is a Registreriad 
Traderrark ot Irrtomatlofial Business 
Macliln££. 

ALL QUOTED PRICES REFLECT A 
5% CASH DISCOUNT 
Visa, MasterCard and Amarjcan Express 
also accapted 

Prices subjecl to chanse without notJea. 


Circle 173 on Inquiry Card. 


JUNE 1994 BYTE 3:1.8 

































































































































































































HAU DUVE SUE! 


MODEL 

$£» 

SfCEO 

TWt 

51235 . 

. TOMi 

65M5 

MFM$.25^ 

51251-1 . 

.. 43Mfl 

20M$ 

MFM 5.257 

SI351A . 

.. 42Ma 

2aM5 

t3il5' 

SI4096 . 

. . BOMfi 

20MS 

MFM FiJHt 

51414411. . 

. 125Me 

65M5 

flifuanf 

$1?I44A ... 

.. 120MB 

I6M$ 

DEii' 

5111454 

. !3QMil 

1514$ 

lOEJj' 

513243A 

2I3M« 

95M5 

DfU' 

S13283N 

. 249*« 

laMS 

5CSh2 

5132904 ... 

. 26C9JB 

15M5 

DEiS' 

SIllW 

343MB 

12M15 

SCSI-2 

lliJMA, . 

. 360IM 

92M$ 

XJE3.5' 

513J50A .. 

. 45ZMB 

12M5 

IDE 35* 

SHKON , . 

.... 457MB 

12MS 

SCSI? 

513655A 

. 545MB 

12MB 

E)£3L5' 

S13600N.. 

. 525MB 

10M5 

5CS1-2 

STIlSW 

TIOCJMB. 

9M5 

sea 


W-wv waw^rm 


CP300W . 

craotoj . ... 
craoi74A,.. 
CTA2[(W .. 
CP302Si 
CFA 31 QA ... 

CF£i 4 aA . 

cmsiJA 
crai370. ... 


im 

J3« 

am 

;$]7a 

jsqq 

i29fi 

i37fl 

U’fn 

iJ79 

il9W 


an smu iTK »ta 


. liTWi 

. . ITWi 
21CWi 

. 

3JCMV 

.. . 540 MI 
... . 54 CIWIL 
. ISTCWl 


I7M& 

IflMS 

57M5 

!5M5 

laMS 

131M5 

lows 

12MS 

ICHwii 

lOHS 


t14& 

Siw 

4195 

i72i 

s»e 

%77* 

4SJS 

Ssee 

in99 


M^^or 


Mooa 

213IA 

SIZE 

l30Mi 

72134 ___ 

..213M8 

721 

HTML 

r>A4A 

7M5A ___...._ 

MXf540a. ... 

345M8 

54aM« 


€E SlOfl 

DE nu 


EE 

M 4^4 


FAMTHERlfHffOIJS.. . iDOQMfi )3 m4 SCSI 


rywMKMPii; - 


Fu^rsu 


tdlvti SCSI S13SI 


S TlAi WAIIANTT 

SOI SFtED mt COST 

JS^ 3 VS^ 34 "^ . .ilSOM* 12 MS SCSl^ jilS 

adSM/siaj"! . aaoM* ii«s scsi^ \ui 

Sfl? 4 SE 3 . 3 T .. IDSflh* lows sea 40?4 

2 at 7 _, . 1740 WB lOMS sea 413 MI 

afi 335 (FH] . 175 aM» I 1 M 5 SCa 4 l 0 M 

1 M*I !wi| .......^i nB ii B luu icB inn 

Moomus 

220513 ^.,.. 

22 lO 13 . 9 ') . 

2217 liJ-) . 

IJjapi). .. 
iraiiffl) ... 
i™pH) 

iS WEETBRN DOnAL S TUI tfftiUim 

12 ) 1 J... . 212 MA 13 »^I 5 3 . 9 'Iff 1214 

2250 . JKMIi S 3 M 3 3 3 " Iff 1229 

2340 .. . J 40 M 6 12 MS 3 . 3 'tff IZ 74 

24 m., _ ,„... 423 MI 12 MS iJ'IM S 3 « 

2 i 40 . S 4 a 4 « laws 3 i'IM lij® 


, 560 MB 

lows 

lOSi/** $ 698/738 

lOSOMB 

IW 5 

5 C 5 l/ 1 ff $ 888/888 

1750 MB 

lOMl 

sca/w 

11209 

. 1740 MB 

14 )^ 

sea 

11394 

.. 2100 MB 

11 M$ 

sen 

11688 

3 J 00 M$ 

I 1 M 5 

sea 

12238 


Intel Clantc MtaMry iMfri 

F«r 23S wtd 336 ASG dHu^ al>» EM5 tuppail In 

\iip1fb fOK p«4annafi«*<7« wAmm* EMS. ^ *6 BMfi 
uilr*^ 1 M SlM 6 l£. Woi'k] Ia 3 •<' lA b 4 ■npmiikpn tLti 

2MEO-Sl7» 4MCO-S249 aMEG-S39e 


floppif Driv«» 


360K 

5.25" 

1/2 HT 

B? 

7K* 

35^ 

i/am 

VI? 

1,2MB 

525" 

1/2 W 

158 

l.i4M$ 

3.5- 

1/2 HI 

13? 

S.25‘ 

MOUMUNG 

15 




I TEAt WAtiUHTT 


0rlv* Controller* 

as* 3601;. 72(K 1.4^^ lae 

a 34 2 Hbrd bim Ktf W, ._.._. i49 

a B4 2 rtird [Ri _______ HP 

IAli> HoiJondPbppy t .I lijbih tj iM ... 134 

SCSI DTC320O|SuflKidi7*i™i] . 1139 

SCSI *iVt^l^^2*32MTfl3A..._.. .. 141 e 

SCSI 7642 MJf. IVISJ ... 1349 

SCSI Ad.:^ 1342 CF Bui IMcutarPig . 1214 

tSa 010202^24 . 1149 

oe Hold <>iV loa* _ 19 

IM Herd aiid Kmjfpf w/W __ ilt 

Ci44b HcnlClrin . 39 

Ci4]1h Hold nnil floppy ,.,-...r.™- , 114 

SCa-2 LATftAl 4F, ISA 0USMASlBfL ____ 1129 

SCSI-2 LJLT1U34F. VESA |l 32 lit .. 122fl 

lOe ULlflAl SC, W/CACHt a-BMa . 117B 

IM-Vl HASD 1 FlCfPV [VlBI ^ . $69 


WORDSm. 

V ONtTlHOCOfMIUm 

I W*fMr »000 tol. 3,9 

■ Ttiil li nC^omiiprinlt TVh on tFanodl 

piw onn t^ng \ir omr ISC^.OQ 

■ friom Of conwHlibri. Wf ' 
dwsfa irt lltpdi & Mil* bdaws: 
HgM^y g MidUKwadond bokifyiM 

tmZmmm* $99 KrAft,l4 



We Guarantee Lowe.El Fricei iijncler ^ams ci 5 ndjitQni,in efii^ inD^asine) 

Lifetime Warroatv On All Msmery 

tOO% Compatible Guarantee |WifJt niLTnu[«ic.'i,ftfl.''ii s 

Volume OiAcovnls: Avaitabte iStcuiing ay tew tii Ji unilil 

Long Time Advertiser (S Vs;ji > ^ full page.ocli ■f' ii^t? PeWeef Campuier ihoppe< Winctewi ar^d VVirnJowv SourceilJ 

We Bity Old Memory |C:fI< O^cl-l 


;3S« Iv ■ « 


14710 

t 30 

6$A 


hteM-33 l4Baac-3? lAteM'ifl laiOgja 

t339 

nil 

70.9 


W 

lfl7J 

Ml 


i ip p ^ a04a6Su:-2S_Jtr23 iua4ac-33L-iisa 

Ii»i P pp^ . «04&iD(C-]3.. m auSdffC^o irgs 

'CUiflk VnnbfpiP Tto hMct #(* ip»d«l 

Jiiftir pri^fid 366 ^ q 1 K pij-^Kip «idl* 

wll mpjf P pifbrniapea ba{H» pf tOfflt fc9rf)fij« DOS, Wiida#! v 
OS/2 spipliEtfhpn (vqiiirAt 4 bfigp (mouil d ftvi^ 

OU66WXM 6/32 .... $258 CX*SfiS»t2; 14/33 - 1230 

OtiaSKM 20/40 _ J29S OUBdSQQ 20/40 .. 1240 

CI4S60IK2 29/10 _ 1358 OU64SIBt2 23/10 H?0 

Ot4S6ffX2-33/44 CAli 


VUA LI MOnm MAftMl 

4$6D0i:2/46.. ..1190 4B6DX W/0 CW....1118 

jSVL SSII. a-8ifT 4 21 ff SOCKftl 

Wponfi'pm 


1 see e->d na i«iw»I(bru, iua| i? 
34ee eei ned**! hnt Hsyin Cui^icl m-^mlnl. Fill u 

lisldifAn gp(ni4icF< IS-Z^aC lioHiiis. TraicMn 4. rnfeFif piAa (M 40 
OCinv.2l/V22/V^u4M 
lULTm q»paiiy» m* du S/CCnTV.4I/42US h*. l nhil mmtuf 
<4 aAxm nd iAnd UfiB tmrndl SZUW 

fAXHOMHI 

9400/2400 PC arid PS>/WinF&ji Of 539 

9600/2400 Lcrtoirt 1 Nd^ootu _ 7a 


l 440 PSftfPCerdPS 1 . 
PCMCIA 2.0 9400/2400„ 


. IlOB 

...H 7 B 


PCMCIA 14.4/H.4 ... 1318 


AT KUf l*8rrWtMOflTKKMOFOI!2B4.^ 

Ar.OK-0M-sloTd,4.OiiMCpiTTial E^ppd IaJ &it«l Munpiy 
Sippnrh DOE, OS/2, UM/EMl 4 EEM5 Vwidiki Split Munoy 
AddiBHing. Syppoitp Daiq<iaw, Muiliteiik □patofiiHU CK - lUJH 
2MEG-$150.08 4MK - $2ai .CKI IMIQ - $391.00 
•OUKAM/1 nut For PV2 16lli M«»rrU BM 
MCA. DOS Old OS2 liM EJU^ 2 k: 0JVI8 [UM 1 MEG Sb^l 
2M-52J9 4MB^129a UU S448 


BCtf-SHMi. 


COPROCESSORS 

iny 



ra? 16^1 .. ui 

ifl«-304ti_.Jii — 

KW-lMk tn 

113474114 i44 EjX/25 - 124S 

SsS-” S2)S/S - 22 

iQQB^aS jBi 804(605^30 . S44fl 

m KHailK 2/SO.... USB 

- S: i94i41S.l/*4 MJl 

8 M 6 W 25 _ 190 


! 1!9 


oliwDiia/zs _ 

0M6W33 _ 1133 

CKJCOOHGFWI ■■■ 


-.114 


B 3 D* 7 - 33 MMZ . i 3 € 

e 3 tM 7 - 40 MHZ .. .. $40 


03 S 87 25 MH 2 (»C( , $44 
U $37 33 MH£t»| . $49 


WE CARRY MEMORY FOR AIL SYSrEMS...CALL NOW! 


IBM 


M/2 Mmory 


emnma 


JM«KA Etmvm 386, Hudb 3U. 
SpfifllH 386-1^ nxltlit 


AM&RA EMPtipmi 486. tArda 486, 

Spritthi 466 laH iMdtrli) , .. 


N/A 593 
.. N/A 1328 


[ 3 hJ^ 366/16 


2MB. 


.4m N/A 117B Oniqpia 286E. 386-20; 20E. 21; 21E.. tMB 

I6MA. N/A 1648 4MB 

PS/I snd3S6/SJH312IJ.2Mi P3FW3S 19S Drtte™3*63 ,. . . 4MBBcard 

4MB 03F9A94 1171 4MBMaduk 

PS/2 30/286.21/286: Adiflrd 149721? 112l£ 30F134 135 [l*tef°386-2QE: 21E . 4m 

2MB 3QF1360 194 Dn^ 386/33; 386/331. 486/21, 

PS/2 315X.lS.40SX,7D-E6r:06], t21,Ar^8n!64S060?. 33L10t: SfihtPpffi . TM 

34F3011 34F3077,102, ISSK^OSSSX. 770.1111.6111 ^(5W^CA 8M 

tM4l30.. IMB 64XI6D3 149 

2198 6410604 180 

PS2 9a,102,llS){.6Q,6lSX.2aM8 1497219 1190 

2-l6Mi 6410609 1368 
l4MiK)tK/2 50 460. 2M1 111?. M $31?. IMB 14B9 
1^1 Cixiu4ki4. EnnOdh 8 Expvf fmUi iU3, r44 & PS/VtAi^sdr* 

□MfKiUiwo^aCixwi. 4Mi 96m90 1194 

I6MR 96P92?I $630 

tS/3?OA21:A6l.ll2i.llAl;9VI 

CciHuhnnl, EuanKd & Enpal [Dadeli i] I, 

.13Ai14,PS/Vdi,^i*CiiHri« .IMB 641^ 14? 


32MB 

SyilOffPD: Dnkpny 6 SkTT EjVP BfiD W/2lVd 

CariiEiq''M'. 2-A4MB 

ElHkpni 2fi6M; 386M: 3e6SK/2a; 20h. 
hnliiiLi 486c, DkdpniM. SyilOTprD IT 
Sfrim 1291 O&OO), Con^HMi Pra SignD I MB 


1O0O69-OOT 5238 
|{»06eW71 $448 
lOSOTIHBT 5398 
niisK-mi 11 ? 
111132-OOt 5208 
M3634’00f 529? 
M 2134'90t 5248 
113*41 ®f 529? 

hl144 ®l 5)04 
ir616l4»l $428 
I (6168 ®l 11410 
I (616?® I 5279 
I2916(M»I 5278 


,-10V/DV.1163_$204 

C6wlJ(P4,41io8.4* 1140 $?14 

i::«iiS»qPb9rn»4.1i8m ..„...590.. 518? ..1388 

EptonAdwlow H. K»0 ll?0 .......... 1730 ..1380 

Ep»n6000 AnffliDiiK two . . 1110..ll 9B 

E^Adwn liMt 10006 1500...113e 1276 1399 

Fupo.i71K672CB. 11??.1279 

HP Dnkid 100. KBC ml ISC. . .138 |736K( 

h(ra.20,. 198 .1164 

3. aC. 3P, 2P, 29-1-. .110e«_1188 

HPlow J«f 4. 11 (a..)0». 1200C ....„.„u.,..lS74 ,......^..1348 

l&MLcikw401?,4019E|31Me) ..$120 ..1174 

IBM Lcti.r 402? ALl MODUS .„....,. H 28 1174 

NEC 90, 290 ... ....,1128 


P&/? a5S!(;lS,J(^, 3153t;li45SJI;. 

PS/t 90 mf, 95 W, F75 (ftiin), M 17 Ml 

76,77,P$/lPko2l23. 

052 90,95 ». P73 \Mni 56, M, [oBf 
Pl/1 CpwAmi, EiHrtol,&uwi|ill,yit3 
8fll4,P5/5hi»2l23,R5/6aiO .. 


P52/2 355!(i U. 4057 IMB 

PS2 TWi pnd K/r .MMB 

3311180*1105 2 14M8 

33 8rriOA«06 4-16 mB 
PV3®A71,A31-A6I 4mB 

PVtSKMI 1 MB 

PS/2 00 - 1 II; 311 , 121 , 32l.:Qai; 161 . 2MB 


4HB 1)70 

2MB 6450902 $75 


Frafirra 3/23*261. 

pTrA«f4/2$«, 4/33.4/10 


645G1Z0 5178 
6450130 1348 
6450129 1348 
6450605 1297 
34F3077 1308 
34P30II 1318 
6451060 124B 
6410375 588 
6450379 1?4 


CMilPfQ V60,1/44M 
PiwiffniB S/60 

Pfdiorr ITO5/60. 

PrrfBV 20004/30, 5/66 
Pn*im4Q004/30, V66 

I^Bep* 

CotHAB 320, 3S5 


Cwlwa 4/250t ... 


iViinkpod 300. AMbn TnB* 
IhrApod J50.360C 
iKtnteadTOOl. 


CL57S(. 

Ihniteeid 700, 700C, 7M, 720C 

lUteod 7)orr. 7X. 7S0C 


PS/2 Mcidd MSI. NddntA SEC. SX. 


taphip N3357.1A0SX& P5NOTE 182 .. 
UOE.PSWOTE i a20Ml¥ 


2MB 3309288 5128 
8MB 3309389 $40? SLT/2B6 
- SMB 6060378 $338 
liiMB 6060379 $668 SLI386 
2MB 13G6918 5)38 
4MB 13G6959 5298 
BMB 13Gi6?60 449? Ui 286 
2MB 07Gt419 5)68 
4MB 07GI420 5198 
SMB 07131421 5398 U-3S«/ 
AMB N/A 5198 
tm M/A 5398 
2mI 92f8Sa>« 1100 

.2Ml 07131826 1102 

4m 0731827 1190 
0MB 0731820 $410 
2Mfl 79re999 190 
iMB 79FIOOO 5198 
BiMB 79fl®) 1348 


IM Liwm. 2$. 21C 


TOSHIBA Lifitp I M^wirr 



NEC 9i. 

0X14® . 

..iiffl 

....>7t ...$98 

fbiAird kdl P&95® . . 

$(25 

hmon^4490/44® ... 

. $118 

hnoaonr: 4420/44® . .. 

.1(18 

hnon 44®. 

$10$ 

MiniBaiM:4455 . 

.$(2? 

0^410... 

$1(9 $159 

Stef LS04. 

SterScripl'd 

. $929 $179 
$928 $97B 

Igdlia Lour 6 . 

. $9? 

iin/i^ip/psis 

$40 


12DB 

..1168 

...1160 


T30D0/t200CB7 ..... 

miQ05*/nE75Oltf 


naooxE. 

11*00 .. 

. 2MB 
2MB 

T2®0aiE/l320C£C/ri B® 


ns®, c. 

2MB 


4MB 


0MB 

131® .. _ ... 

2MB 

131® f 

2MB 

131® 5)f -- 

2MB 


4MB 

T33®5X.. - 

2l4 


4MB 

132M5K 

2MB 


4MB 

132® .. . 

, 3MB 

13300a ___ 

2MB 


TOLL FREE 


800 - 982-2915 

For 11^. ond CoMi^lao Ordort only 

HOVCSi U-P 7AM-«W / SAT ^ 

TfCHNlCU A CUmMEl SaVia CAUi 

(702) 394-0104 

PURCHASE ORDERS & INfTERNATlONAL ORDERS 

FAX TO: (701) 394-1166 
WE BliT EXCESS INVENTORY 


T440D $](. BtC. 16400 SIOC. DBC . 


16MB 

32Mfi 

T4500, T4600, T1 tOOC 3.3«XTS.4MB 


TSMM/Ti2OOC/t03fiO. 


PATTI mCE 

FA8312U $93 

PA03171J 193 

PAB314U lira 
PA0315U $360 

PAB3D6U 190 
PAB302U 198 

PA2000U 190 

pAmgiu 1108 
PA3O02U 1368 
PA7135E 1378 

PABMIU ID? 
PABSOSU 1108 
PAa31W 1204 
PASaOTlJ 5118 
PAB309U 1214 
PA8318U 5108 

PAB31W 1224 
P*7t37U 1186 

PA20Q6U me 
PA2007U- 1238 
PA2«3eV 1298 
PA2a)9il $718 
PA2003U $12$ 

PA2D04U $198 
P*20CiflJ $378 
P^IOJ $690 
$199? 
PA2012U 5208 

PA20)3U U28 

PA2014ir $878 
PAB301U $(04 
PAa304U 5(09 
Pna3)3U $418 


hiwi ehrgt ^ oMi ^ ad Sfyi ts » w« ouy jniwn^ 

■ ffSOV'MlN I0DN5 RBS 7PH5 «0H5 53HS Wl i 

■ ^ ^ 

2 140 $42 144 

■ IMEGX9 ^ 137 143 148 150 

4A*GX9 ^ CAUWnHTOURBESIlWCE 


I IBF'^ XtlSaCMP) 

' 256X36 1 MEG [72 PInJ 

I 3l2X36 2M8G]7?PinJ 

I 106 4MEGE7TPift| 
2X36 eMEG [72P1II] 

I 4X36 l6Me3[72:P'>r») 

I 0X36 32MEG [72 HW) 

' 16X36 i4MEG 71 PtN 


i7?0 

169 

198 1108 1120 
$179 1104 1248 
1369 1378 14*8 
5648 1694 1748 
114931159$ 
$3930 


Malar Laptap A 

MODEL 

ATBT Sefofi. 3WB 

$-310....... .. IMS 

Ok pe 320 N(Mb«li 2M8M«j 

4M8MDd 
6MB Med 

Od Inplep 213. 32CN. 220H< 2M$Med 

Oill325N.NC . 2MBwied 

CyNL20B,Nl25.. IMfiMcd 

Epain NB 3 N<MbMk __ 4** 

£p«n MB SI/. 2MB Med 

EPSON llCNdrRiaDl. 4MBMed 

£v««I.eipetK,LXm . 7m 

Ehbiu Cnn.iMfi 

Grid isoo. im 

Ctld I4S0SX . 7m 

ab(ddbrG$$20.386£ii:i6. \m 

4MB 

NCS31»Moi*odi_4MBMed 

MCH lITONeMkieL_4MBMed 

Poidiinf Bell, MsignawM, ili^tulia 1 MB 

pQnaiDwC7l7tV27«/370. iMB 

SoniiLng hMammle’' 3&6S.2MB 

4m 

6imya I (%■; IUNB * ZEOS iMfi 

SimrpBTM . IMB 

Sltorp6640.6/01,6601,6705 .4MB 

Sharp 47006*2-300 iMB 

^lOipalOl Cdlanhs' .2MB 

f I trEHatnoli MOO .....IMB 

T1 TrowiAndB 3D0D5X. WlhCX.2MB 

Tl Tnwekiatf 4000, 

W!hCX/i5 SX/16, atafi. DX2/40 .. 4MB 
DX7/50_ l6Mfl 

AST M< 

Einram „ 


NalaAaali MaaMry 


pwrn 

37650 

37651 
2305tHI9im 

FR-PQM-BA 
FR4>C1MB8 
f04iQMHlO 
310^3204 
310-3210 
310-3213 
A8I^1I 
A«JB77( 
4808781 
00160 
00263-00 
52507 
6200203 
N/A 
H/A 
3120-1(104 
3123-1:104 
M/A 
H/A 
a-14163 
&4MQ02 
SNMD04 
Ml)C-NB6^2 
CE^621B 
H/A 
££-471 
M/A 

2S60O34®I( 

2664?96/XU( 


250126$-® I $298 
AvAlLAma 11540 


D-RJUH CHIPa 

tlOMS 120M$- lOOMS 0ONS TONS 60H$ 

H?S 1^23 $245 $2.?$ 
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IMiveisal Diagnostics Toolkit 

BVTt '"You name it, this tests it. If you maintain PC's, you'll love it." 

—Jerry Pournelle, BYTE Magazine, May 94 


Featuring These 2 Top-Rated Diagnostic Tools 



Fully operating system independent 
diagnostic software. 



LTTILITY OF THE MONTH 


Recently named as PC Upgrade 
Magazine's Utility of the Month. 



The only Power-On Self-Test card 
you need to debug any ^^dead" PC! 

Service Ne\ib Named as Product of the Month 

PRODUCT OF THE MONTH m the July issue of Service News. 



M ICRO-SCOPE Universal Computer Diagnostics was developed 
to satisfy the expanding need for accurate system diagnosis in 
the rapidly growing desktop computer market. Patterned after super¬ 
mini and mainframe diagnostic routines, MICRO-SCOPE runs inde¬ 
pendently of any standard operating system, and is therefore 
at home on any machine in the Intel world. 

Speed, ease-of-use, and razor sharp 
accuracy are a few of the advantages 
that arise from this system indepen¬ 
dence, together with an impressive 
list of functions including the abili¬ 
ty to perform low level formatting 
on every drive currently manufac* 
tured, including all IDE drives. 

• LOW-LEVEL EORMAT -- Per* 
forms Low-level format on all drive 
types including IDE drives. This 
function cannot hurt IDE drives. 

• USE CONTROLLER BIOS - Pro¬ 
gram will access BIOS format built 
into any hard disk controller—even 
Controllers yet to be invented. 

• O/S INDEPENDENT — Does not rely on 
0/S for diagnostics. Talks to PC on hard¬ 
ware level. AH tests are full function regard¬ 
less of O/S (i.e. Novell, UNIX, OS/2), - 

• TRUE HARDWARE DIAGNOSTICS - 
Accurate testing of CPU, IRQ's, DMA's, memory, hard drives, floppy 
drives, video cards, etc. • BATCH CONTROL “ All tests, even 
destructive, may be selected for testing. • ERROR LOGGING — 
Automatically inputs errors during testing to an error log, 
t AUTOMAPPING — Automatically bad sector maps errors found on 
hard disks. • IRQ DISPLAY — Show bits enabled in IRQ chip for 
finding cards that are software driven, (Network, Tape Backup, etc.) 
• IRQ CHECK — Talks directly to hardware and shows I/O address 
and IRQ of devices that respond. • MEMORY EXAMINE — Displays 
any physical bit of memory under 1 Meg. Very useful for determining 
memory conflicts. Very useful for determining available memory 
space. • SECTOR EDITOR — Allows the editing of any sector of 
floppy or hard disk media {even track 0). • AND MUCH MORE...We 
don't have enough space here for everything this software can dol 


//^his is the only card that will function in every system on the 
1 market. The documentation is extensive, and not only covers 
the expected POST Codes for different BIOS versions, but also 
includes a detailed reference to the bus signals monitored by the 
card." —Scott Mueller from his globally recognized book, 

upgrading fir RepaidngPCs, Second Edition' 

• Includes pads for voltmeter to 
attach for actual voltage testing 
under load. • 4 LEDs monitor +5vdc 
-5vdc +12vdc -12vdc. • Monitors Hi 
& Lo clock and OSC cycles to distin¬ 
guish between clock chip or crystal 
failure. • Monitors I/O Write and 
I/O Read to distinguish between 
write and read errors. • Monitors 
memory write/read to distinguish 
between address line failures and 
memory chip failures. • Monitors 
ALE for proper CPU/DMA operation. 

• Monitors Reset to determine if reset 
is occurring during POST, indicating 
short. • Monitors progress of POST 
without POST codes. • Reads POST 

codes from any IBM or compatibie that 
emits POST codes. ISA/EISA/MCA. • Com¬ 
patible writh Micro Channel computers, 
t Dip switch allows easy selection of I/O ports 
to read. • Includes tri-state LOGIC PROBE to 
determine actual chip failures. • Manuai includes chip layouts and 
detailed POST procedures for all major BIOS's, • and MORE... 

This is the perfect toolkit for all repair 
technicians and self-maintainers. 

Call MICRO 2000, Inc. for farther 
technical details or after sales service! 


1100 E. Broadway, Suite 301 
Glendale, Califomia 91205 
818-547-Om * Fax 818-S47-0397 


EBBQ 


Call Now for Special Savings • 1(800) 864-8008 • Fax (818) 547-0397 

International Orders Call: MICRO 2000 Australia: 61 42 574144 • MICRO 2000 Europe (UK); 44 462 483 483 

Circle 190 on Inquiry Card. 















Circle X94 on Inquiry Card {RESELLERS; 195). 


Add COMPLETE imaging to your apps wHh 



V 


Read * Write • Print * Ditfier 
Display • Process > Convert PLUS 


mfilSniiiwM 


II 


oPCX ®TIF HinG 
oGif oJTiF ofnnc 
®TGB ®JFIF oGlSP 
®BmP ®CCITT °PCD 
oDIB ®CfllP ®PCT 
oQJUlF ®CflL ofifls 
oEPS «IUPG ofllORE! 


compriCssigJT wUfiouf using Ihg 'lossy' (uJinkfu^so/ ofer -PC Magazine, March 15,1994 


If your applicaiions use graphics “ any graphics -- gel LEADTOOLS, a family of 
sophisLicated imaging tool Idts for developers. High level functions give quick and easy integration 
and low level calls deliver control Plus, gel ihe fastest, tightest compression available. LEADTOOLS 
supports over 25 graphic file formats and is available for six different programming environments. All 
tool kits have at least one sample application and source code. 

LEAD Technologies is a leading supplier to OEM's. Current customers include Corel Corporation, 
Sharp Electronics, Truevision and over 1,500 others. 

Of course, LEAD Technologies offers an unconditional 30-day money-back guarantee and FREE 
technical support on all products 

1 - 800 - 637-4699 



L£AD Technoiogtes, tnc. • B701 Malland CiieekRd, * Chartolte. NC 2S262 * 704-549-5532 • (Fax) 704-548-8161 * CotivpuServe: “GO LEADTECH* 




PRINTERS 


L LL LL LL 


and a lot more. 


HIGH PERFORMANOE 

At 180,000 cps parallel and 115,200 bps serial, Buffalo boxes 
are the fastest. Up to I6mb of buffer available. 

FASTER PRimiNG 

Sharing devices so fast they speed up printing using Windows. 
It's twice as fast as the new Windows Printing System. 

EASE OF USE 

Transparent to users. Optional printer selection software 
included. Connect with standard parallel and serial cables. 

FUEXIBIUTY 

Eleven models in all parallel, all serial or in combination. 
Configurable I/O options. Models are easily cascaded together. 

VALUE 

With non-buffered autoswitebes starting at $59 and intelligent 
sharing devices from $349, Buffalo has the right sharing 
solution for you. 



We also make 72 contact 

PC SIMMS! 




280519lh St. SE, Salem, DR 97302 
(503) 585-3414 * FAX (503) 586-4505 


a (1/(Ifelw, iCK. ,jr jVie,r;e^ffe 
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DIrale 171 on Inquiry Card. 






















































whether you are looking for rack mount computers, 
monitors, keyboards, or printers, now you can experience rack 
mount power at an ailbrdable price! Let our specialists help 
you design a rack mount system that best suits your needs. 




Customized systems that are racked with power! 

when you order computer systems from 
Recortec, you can be assured tliat you will recieve 
high quality, pre-tested, fully conflgured systems- 
customized for your specific requirements. 
Now that’s a powerful combination! 

Warranty 

All Recortec rack mount products are backed 
with a one-year warranty. 




Free Catalog 

For a free copy of Recortec Rack 
Mount products catalog, call us today at 

1 ’ 800 - 729’7654 


RECORTEC, IIMC. 

1290 LAWRENCE STATION ROAD 
SUNNYVALE, CA 94089 

TEL: (408) 734-1290 
FAX; (408) 734-2140 
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WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 
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B00*433*3796 sorry, Moo^ri, aoo a.m. to 5:00 p.m. PST 

^ NOWILLCALLS Sat. 10:00 a.ni, to 12:00 noon 





Circle XS6 on Inquiry Coni (RESELLERS: 197). 



































































































Circle X87 on Inquiry Card. 


The Perfect Back-Up 
For An t World 

Accidents don’t happen in perfect worlds. In this world, it’s no accident that VALITEK 
is your best bet for Back-up. 

VALITEK invented the parallel/ serial port tape drive in 1989 and continues to build drives as though your 
business depends on it. With sizes and models ranging from 500 MB to 5.0 GB, there’s no safer, simpler, smarter 
tape back-up drive anywhere! No installation. No controller cards. No pre-formatting tapes. The very FIRST 
true Plug & Play tape back-up drive. 


Call now for our full line of products including our MO drives, high 
performance mini cartridge drives, DAT drives, and pocket hard drives. 

The Worldwide Leader in Parallel/Serial Technology 

VALITEK 

100 University Drive. Amhert, MA 01002 
CALL: 1-800-VALITEK or 413-549-2700 
FAX: 413-549-2900 BBS: 413-549-7560 







APP 4 


INTERNATIONAL, INC. 

2032 Bering Dr, 

^ San Jose, CA 


Tel. ; (800) 927-5464 


Fax: (408) 452-9210 


RAcklVIOUNT SySTEIVl 

- 286, 386, 436 ISA / EISA / VESA 
RAckwouNi MoiNilORS 

-10’', 14'^ and 20” 

RAcklVIOUlNT EncIosures 

- Up to 20 Slots & 500W PS 
RAckiviouiVT KeyboARd 

“ Full travel Drawer Mounted 101 KB 
RAckivtOLKMT HARd DrIve EncIosure 

- Up to 4 Full HeigFit w/ 600W PS 

hdusTRiAl DEsk^Top / Tower EmcIosures 

- Up to 20 Slots : ^ ^ ■ 

ReduivdAivT Power Supply 


286 , 586 , 486 ISA / EISA / VL 
Bus CPU CARds 

Passive BAckpUrvEs - 3 Slots to 20 Slots 


VESA Local Bm SBG 
Circle tB9 on Inquiry Card. 


APPRO introduces the most advanced 
32 bit single board computer (SBC) 
designed for the 16 bit and 32 bit 
VESA Local Bus, It offers a true 32 bit 
computing enviromnent and on-baard 
CPU upgrade from 3S6DX to 486DX2, 


Rack 

System 




































Circle 198 on Inquiry Card. 



P ACWIC COAST MICRf 1 

INCORPORATE D VJ 

49f)I MORENA BLVD., SUITE 1111^ SAN DIEGO. CA 92117 
FOR SALES CALL TOLl . FREE 


Cu«r Service 

(619) 581-1439 ai]d Qitslined Finns 


CYRIX 

CYFIIX GK Sa 017-35 Mattroo 


FAX MODEM 

GVG ^A.A Ine., w/soHwam PG- 
Ma|besl‘93.1 


iBM f^ 72 PIN 3IMMS/S 
6450604 IPPS 

64S06D3 5l2)(3fr70 1X3^70 
6450902 tX36 1X3-70 
30F53CT me-TO 4X3-70 
34f2^ 4K3fi-ra 4X3-70 
16X^70 


MITSUMI 

UXXJFt Ini. mrns, 
tSOKfl's tf^-loadinfl, 
(fiutti-ssssian.SMainl.-. 
FXOOID irtU doiAle speed, 
25Gnirs. B bll Qrd. 

TOSHIBA 

TB3401 im.. double speed. 
2QDMS, 330KB‘e, 26BK 
buffer, mubi-session. 
Kodsk phtrtctCD... 

NEC 

NEC axCDR-Stfl 
19SMS Triple Spin_... 


lElBASLtrl^ZVL XIBA 


S^eeCStK^x ISXrtaL l{13&/69hn.7aifL24-lit]Gfin . 

SretdSay. Vl-ta. 16 Di WSnlfeft IMB, 16.7 Vi OotoB, 72 MHf _i tg 

SJealffilVL VL-Bib, ]mM NL UaSsltM __149 

StsWWLt VL-BRS3S38diip,1WBVRMI,i3ik1(lMlnL_250 

CinHUp ■SyaVlIfHGfffflUpjWdiWi.,.^ ._ B8 

CireHiji^ %4VlSlJ.SI»Lliii?Mbl*lJl2_.11B 


32KX8‘15..- 

32108-20 


Prtuntse DC4O3OVL-VU0, 
IDE Cechinfl CuirtJTaller ... 
^ept£E 1542CKHSA. 
SCS4 Conirdllar 
Adaptec 2742T-EI5A, 

SCSI ConOPlIer __ 

ID&IOcsrd^avip/tfl . 

II1E/10-Vie,2snp71g . 


spam MULTI MEMft HITS 


Fasimi GD ^ E Panesonic GO 5fi3 5MS 

Pi^llirp& CD double speed Creative Lab Sound 

Rom Media U^u Blaster 16 soiiod card. 2 Ub TeC 

IB Ssupd Card . , .$2E9 Spsakar^ Petuio to Zork GO 

Lab Tsc SpBakRfs. S CD TBIss INDY SQO Sfiftwam_.6329 


SSSfW*’ 


SAME DAY SHIPPING AVAILABLE IF ORDER PUCED BY 2:3D P.M. P.S.T. HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM>2PM P.S.T. 


1 TAPE DRIVES 1 

Oooirteir 250 With Tap®..,., 
Colorado Jumbo 2S0. .._ 

-.1149 

...155 

1 CPU$ 1 

t4e60X2'6e ... 

WHKDKHi 

.1459 

CK4B6DLC*4(a ... 

CX4BSDL033 . 

.?S 

. . iS 


1 MATH CDs 1 

8303733.... 

, .$39 

83D0740... 

.. . 43 




. 15MS-.. 

iriF 


73454,... 

..J45UB..-.-. 

1i|MS. 

...JDE. 

.276 

M){T540AL__. 

jUQUh .. 

.... 

..• ...JD3 . 

.429 


Giirj^£iCJbir 

HUitUrSCSrdVJHul 


MDoa 

SIZE 

SPE0 

TTPt 

PRICE 

mm . 

.. 

. 

. S1B4 

CFASSOA.,,.. 

, JSOMfl-....,, _:. 

.t23llS . 


.^.,.^,^29 

CfA340A_ 

-OioMB. 

f!iUS 

inf 


nfia^nA 

jTOUn 

tBUS 

IFf. 

m 

(^A540A. .... 

.spoils. .. 


.-.1M_ 





_ ,.12MS ...I- 

_scsi‘i.,.._.. 


St3655A 

_ 


. .JOFIS' .. 

.459 


S^WESrtRNDiaiAL 


izia.. . 

-..113tt0._ 

...,. 13HS.. 

.JDE 35*-V.- 

_12TB 

Z3S(1 . 


12MS . 

IF* 

_..238 

23«. ... 

.34(W0., 

.13HS 

..IOE33’-..„: 


543).. 

_A25MB_ 


. JDE 35" , 

m 

2S40. .. . 

...i4»l0. 

... 

. IZMS . . 

. . .... ,ID£3r . 

.-.429 


Quantum 



LPSm.. 

_iroMS.. 

..14*16 ........ 

..-..-...IK. 

. m 

LJS27QA, 

.sroMB,. 

TZMS ,. 

... -IK- - 

-.234 

LPS^WA. 

__34ora._. 

_.t2»S .. 

_IK . 

- 27B 


GOOD 



Modui^l.lA/X 


Connect 16 Computers 
with One Printer 


BETTER 



Printer/VET* 


Connect 16 Computers 
with up to 6 Printers 





Easy to Instatl- connects 
d/needy to paraUel port 

Transmission distances of up 
to 1 ,200 feet 

No cards to install 

No external power supply 
needed for most 
applications 

Flexible topology - 
daisy<haia bus ora 
combination using modular 
4-wjre cable 


r 0 

1 (800) PRIAAAX-1 


18 0 0 7 7 4 6 3 9 1 


Transmits up to 16,000 
characters per second 

Transmission distances of up to 
1,200 feet 

Pop-up control software for 
printer selection 


Peer-To-Peer Network 

Networking capabilities: drive mapping, fife 
sharing/transfec printer sharing, "chat" and E-mail 

32 nodes maximum-up to 16 printers 

Uses standard modular 4-wire cable 


Optional hand-held printer 
selector available 


Easy to install - connects 
to parallel port 


asy to in 
directly 


No cards to install - 

Call I''-*'- 


625Kbps data transfer rate and compression technology 
v\Aih CRC error-checking for fast, reliable 
communication 

Connects directly to the parallel port-no Interface cards 
to install 

Easy-to-use Po^UpTSR and Microsoft® Windows™ 
compatible Connectivity Software ^ 

P^liMNX 

PRIMAX ELECTRONICS 


322 HVXK JUNH 1994 


Circle 192 on Inquiry Card (RESELLERS; 193), 





























































































































IISJDR Microdevioes^ 

■ ■ 1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


VBSA Local Bus System VESA 4«ni)X MotJierboant 


This system provides 
outstanding performance, 
thanks to Intel's 
powerhouse 486DX2 and 
VESA Local Bus^ swift 
throughput. 

• 66MHz 80486DX2 CPU 

• VESA Loca! Bus compat, 

• 261Mb 16ms IDE hard drive with 64Kb cache 

• 14“ non-intertaced 1024 x 76S .28mm VGA mon. 

• 32-bit VESA Local Bus video card and IDE card 
- 4Mb RAM expandable to 32Mb on-board 

I JDH-V4fl6-6B ....... SI 749.00 

SfECmL FOR BYTE CUSTOMERS ONLY! 


Modular Circuit Technology’s motherboard features a 32-bit 
VESA Local Bus lor quick data transfer! The VL Bus enables 
your CPU to share information with 2 other Interfaces at 
speeds up to 33MHz. The 32-bit cache architecture allows 
more data per cycle. The VESA Local Bus gives you the 
added advantage of economical upgrades—standard 8 
and 16“bjt ISA cards plug right into the motherboard. 

• 33IV1HZ Intel SG4860X or 66MHz Intel 
804860X2 CPU 

• Uses 2S6K x 9.1M & 4M x 9 80ns SIMMs 
(0K Installed) 

• ZIP CPU socket for upgrades, eight 16-bit 
expansion slots 

- MS-DOS & Windows 3.1 compatible 


* DESQvlew 386, Novell 
NetWare & OS/2 compatible 
MCT-M4&BVL-^33 33MHz 4aeDX VESA local bos ... $399.95 
MeT-M4aSVL-eB 66 MHz 4S6DX VESA lociJl bus ... $659.00 
SPECIAL FOR BYTE CUSTOMERS OKLY1 


Dynamic RAM 


I DVETOCUitREirTMAIllinCONDITKHIS, 
CUl FDR GUHREIVT dram PRtCESI 


PortI 

Size 

Speed 

Type 

Price 

lMK9-fl0X3 

1Mx9 

sons 

SIMM 

49,95 

IMXg-GDXS 

lMx3 

6Qns 

SIMM 

54.95 

4MX9-00X9 

4Mx9 

aOfis 

SIMM 

109.96 

4MX9-5QX9 

4Mx9 

69ns 

SIMM 

159.95 

SPECIAL FOR BYTl CUSTOMERS ONLY! 



161V1X9-76X9 

16MX9 

70ns 

SIMM 

779.00 

1HX36-70 

1MX36 

70ns 

SIMM 

199.95 

2MX3G-70 

2U X 36 

70ns 

SIMM 

379.95 

4MX36-7a 

4M X 36 

70ns 

SIMM 

749.00 

PDST CTode 

Display 

Cant 

This card is ideal for diagnosing system > 
boot-up problems because it does not ^ 
req ui re any software to o pe rate. ^ 

m 



2^MI> 'la|>e Drive 


OverDrive Processors 


OnP4fle-SK33 ....$419.95 

Plugs into 33MHz 486SX OD socket 

0DP4e6-DX33.$419.95 

Plugs into 33MHz 4SeDX OD socket 

0DP4a6fl-DK33...$4f9.95 

Replaces existing 33MH2 486DX2 CPU • j, ■ 

OOP43B-SX25.$239.96 1111^ 

PI ugs I nto 25M Hz 4a6SX OverDrive socket ^ST 

00P4SSfl-DX25 .... $289.95 

Replaces existing 25MHz 486DX or 48esX CPU 

DDP4a6S-SX25 .....$249.96 

Replaces existing 25MHz 486SX with 50IVlHz 486BX2 



Cooliii}( Fan 


Make your 486 CPU 
run cooler with this 
I easy snap-ln fan, 

In-line adaptor 
taps power from 
power supply 
Sr>ap-in 
installation 

436-FAN.$29.95 

486-FAN H Refrlgsration fan..... . .$49.95 


286/386/486 PC Compatible card 
Displays power-on self-test codes 
[• Works when software won't 
boot computer 
Includes AMI Diagnostics 
|PC0DE+..... ... ..SB9.95 


Conii)o Flojjpy Drtvfef. 


Combine both a 1.2Mb 5-1 /4" and ^ 
a 1.44 Mb 3'1/2“ flopp y ^ _ ^1IIB® 

drive In the space of 
one 5-1/4" hatt- 
height slot. 

• 5-1/4‘ half-height size 

FO-5aS... ..TT:.$109.95 

FD D-t .2 1.2Mb 5-1 /4'‘ Floppy drive__$69.95 

FDD-1.44A 1 .44Mb 3-1/2^ Floppy drive.359.95 

PM 

Colorado's Jumbo internal tape drive" 
stores up to 2S0Mb on a DC2120 
mini-cartridge, using data compressicrf 

8085 and 286/386/486 PC. QIC-40 
read & QIC-80 read/write compatible 
Up to 6.7Mb/min. transfer rate; 5-1/4^ half-tTslght 
drive w/DQS backup s/w, tape ^ manual 

DJ-ZO.. $159.95 

DC2120-flUL« DC21 20 Flv^tape package.. $09,95 

giCBD-aULX Preformatted five-tape package $99.95 


JDR Price Guarantee 

If you purchased any item from 
JDR Mieroderices la the last 
30 days and we’ve lowered 
our price, call us with the 
details and we’ll promptly 
refund the difference 


Seagate IDE Hard Drlve.s 


Ctaiue tapper 




Plugs into your computer's 15-pin VGA 
connector and converts the signal for 
use on your television, 

" Converts 640 x 480 up to 256 colors ^ 

' Composite NTSC output using 
RCA socket & S-VIdeo output 
using female S-Video connector 
• JetFIghter II, Prince of Persia & Spectre Challenger 
GAME-2APPER........$89.95 




Upgrade to a new high-quality, high-capacity Seagate drive. These 3-1/2“ drives 
are designed for general purpose, medium performance applications. 

ST-3145A 131 Mb, 16ms, IDE ..... ... $139.95 

ST-3243A 214Mb, I6ms. IDE... $219.95 

ST'3290A 261Mb, 16ms, IDE .. $219.95 

ST-3391 A 341Mb, 12ms, IDE .. $299.95 

ST-11200H 1.0SGt>, 11ms, Fast SCSI-2.... $949.00 

ST-31200N 1.05Gb, 11ms, Fast SCSI-2, V . $949.00 

ST 41650N 1.40b, 15ms, SCSI-2... $1199.00 

ST-4210DN 1.9Gb, 13ms, Fast SCSI-2...$1399.00 

ST-12400N 2,1Gb, llms. Fast SCSI-2 .. $1699.09 



261MB DRIVE . 


JZ19® 


(liote: P(e3se order 
HD-MHWsiot 
adaptor {$9.95} to 
mount 3-1/2* drive 
ffi5-1/rstol 


(^Seagate 



Dojuble-Siieed CD-ROM 


This internal CD-ROM drive Is com¬ 
patible with multisession Photo CD, 

High Sierra and ISO 9660 formats, 

• 16-bit 286/386/486 PC 
compatible card 

• 250ms avg access time 

• Drive, interface card, cables, MS-DOS 
extensions, drivers, software & manual 

CDROM-21.... $109.95 



FRS JDR CATALOGS! 


PC PRODUCTS 
AND ELECTRDNIC 
COMPONENTS 

CALL TOLL-FREE 

800 - 538-5000 


Toil^^Free Fax Ortterjhg 
800-538-5005 


Local/lnternational 

408-494-1400 


^ ,,, ,, , , 2i|-nDUrS'fl'UBlf 

TaXMSi Fflt A bsiHllffS ifuJura iS.Dfl tot irbattfl t $7.50 fat tlr. Ofdart otv 1 ib. Hf srdcn nay ttwitc iddUiHBf ilai|i|]ls| clwiei—CMtacl Oqtl. luf Ibe nn Dliitria nil Pav 

^■LDDMt. CA iB^eTgnfs Tod Jd# s^plicabtE Oi\e^ iiibjaot to obwigB ifLtliaift ostli:#. Wb HOl tOspDiifibTff lOf trjlafripblEal OfiaH. rdaatrt tbd iTgbl fa iptArillju UV "06110 DP TpX 

Md Id ubotUute juauladitn. All Mfcbaisdlu t«b^Kl ta prlcf iai«. A lull cepf if otw tmn Is axaUabU ipoit requnl. ItBvi fictuftd paf amlf be JDl, Ike JOR loflV. 

JDO HiccvtldTicas, and liiE IICT Foga are rEgaf«^Ed at JPR Ml4H^oiUnijti±, lad. Mddulaf Cimil Te{.bBBJo4ir la a trailBR^ al JCH ttidinaUvid«, tot. ^]rti^l FHA JOR Mfcn!ri«Yid«a. 
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Add-fn Boards • Communications/Networking 


Circle 204 on Inquiry Card. 


Circle 230 on Inquiry Card. 


8-64 Serial Ports in a PC 


BBS550 


% ^ 


PCSS-8FX 


Circle 206 on Inquiry Card. 


FRAME RELAY, X.25, SDLC, HDLC, BSC on the PC 

Sangoma provides synchronous support for PCs that is cost 
effective, rock solid, full featured and easy to use. 

• Coprocessor based support with unKtrsal PC Interfece. 

• Ffame Relay: ANSI TlilT Annex atiloraatic 
congestion control. 

• X.25; CCnr 19&8 and LSO 8208^ 355 Logical C hannels. 

• HDLC: or NftM. ISO 7776. 

• SDL£: Primary & Secondary, multiple adkfresses. 

• Line speed: ISO kbps (y Wuplex), 84 kbps I half-duplex). 
■ Test programs, built in rbtascope included for 

easy debu^ng. 

• High level interfaces for D€S, Unix, Windows, OS/2, 

Teh (9051474-1990 (800)388-2475 
Pax: (905) 474-9223 
7170 Warden Ave„ Unit 2 , Markham, 
Ontario Canada 13R 8B2 


SAdgKIU 

IfOUKOWMUNICATfOKMIWI! 


BYTE JUNE 1994 


Circle 229 on Inquiry Card. 


Circle 219 on Inquiry Card. 


2 APPmONAL RS -232 P 0 RT 6 FOR WINP 0 W 5 & 05/21 


* Two KB-Z3Z Fort^ with Full Modern Cont rol Si^nab 
’ 16 5it Address decode allows 

Windows 05/2, COM3:. 

COM4: etc. c? ^ * 

' Individually Sd^ctable Addro^^ o . . ** 

&lntcrrtjgt (2-5,10.11J2&15) ^ ' i ^ 

* 165506 Standard .. ^ ^ ' 

FREE Technical Support j ' V ^ , 

* MasterCard, VISA, & ■ 

COD accepted ® 

* 30 Pay Money Sack Guarantee^ t 

* Fart #3065 Fnce: $ 69.00 

.T ~ 

4 A A CP/fl FlfPl 5EALEVEL SYSTEMS. INC" ' 

^ ^JuALLILL P0. &OX 530 

liberty, SC 29657 

3-4343 FAX S03-S43-3067 


Circle 220 on Inquiry Card. 


Designed as a diagnostic 
aid for PC/XT/EISA 
systems, the Wlntek PC 
Bus Power Monitor 
Card ($195) provides a 
quick of checking the 
power supply In a per¬ 
sonal computer. LEDs 
provide a real-time indi¬ 
cation of power quality, as 
well as rememberinQ 
momentary out-of- 
tolerance operation. A 
deluxe model ($249) has 
an audible alarm, a 
system clock monitor, and 
a refresh signal monitor. 


Circle 209 on Inquiry Card (RESELLERS: 210]. 


Comniunicatiiig with a Higher 

GMM Sync™ 

Zilog™85C30.85230 Based 

Async, SDLC HDLC, Bisync 
Built tn Null Modem Option 
Perfect for PC to Mainframe Apps 

Call or Fax Us 

OEM and Dealer Inquiries Welcome 

_ (714)752-9447 Fax (714)752-7335 

' GMM Research Corporation 

18092 Sky Fwrk South, Unit E, Irvmi? CA 92714 


7 


PC POWER SUPPLY MONITOR 


wmmK 


Wintek Corpuratlon 

1001 South Street 
Latayette, IN 4790^ 


(800) 742-6809 ar (317) 448-1903 


►Sports, iftSSOUARTS 
‘ Dtgi. GalactjcoiTini enmpatibie 
’ Works with alt popuLur BBS 
Soflwart 


• 8 ports, 52K-50K FIFO 
■ Windows, DOS, UNIX, XENIX, 
FOSSIL driv4;rs Lnclitded. 

- RS-232,422,485 interfaces 
" 24 MHz Processor 


T C Contact your local computer 

C Iv INC. dealer or call: 800-282-4835 

PO Box 2310 Bay SL Louis MS 39521 Phone: (601 > 467-8048 Fax: f601) 467-0935 
Al] pnxliict names or company names arc the property of their respeedve hoEdcis. 


,ar Codesti! 


Plant 


Videx!! 


If you need a quality httl 
leiier small enough to fit in the 
palm of your hand, Videx has a 
bar code reader for you. 

The TimeWand 1 offers ciedil-caiti 
sized portabiltiy, ideal in time and 
document tracking applications. 
The nigged Dura Wand can take 
the punishment typically found in 


delivery and security applications. 
The TimeWand II offers the 
duiability and compudng power 
necessary in applications ranging 
from hospital patient cam to 
warehouse inventory. 

Call today to reedve a free 
information kit on Videx 
portable barcode readers. 


See us af PC EXPO, booth #4766 


1105 N.E. Cirde Blvd., Corvallis, OR 97330 

503-758-0521 • Fax 503-752-5285 l| 


Videx, TimeWand, and Dura Wand are registefred trademarks of Vkiex, Inc, GC0462B 


Accessories/Supplies • Add-In Boards • Bar Coding 


All 

About 


PCI 


Here is the definitive authority on 
the PCI bus. Written by the experts, 
this book contains all the details 
you won't find anywhere else! Like 
Ed Solari s book on the ISA and 


Hardware 

B 

Software 


EISA buses, PCI Hardwore and 
Software ls bound to become the 
world wide reference for the PCI 
bus. Hardcover; introductory price 
$87.95. 


If you Ye going to use PO, you need this hook! 

Annabooks 


Call Toll Flee (saa) 46 Z- 1 D«! 
We aci^t Co. PO's and: 

m 


11B4S Bemarda Pl^za Gl- Ste. 110 

San Dtego. CA 92120-2417 

(619) 673 0670 - Fax: (819) 673-f432 






























































Communicalions/Networking 


Communicatians/Networking • Computer Systems 
LET YOUR COMPUTER DO THE TALKISG! 



Voice 

Boardsfrom 

:New Voice. 

Now the 
are obsolete. 

(Scary, isn^t it?) 

Cromputer Telephony Integration 
(CTTl) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti 
Gated 2, 4, or 8 port models provide the 
best building blocks for success. Used 
applications such as: 


InUl Callback/Debit Card 
Interactive Voice Response 
Voice Mail/Messaging 
Automated Attendant 
Fax Back/On-Demand 
Teleconferencing 
800/900 Services 


Telemarketing 
Audiotex 

Talking Yellow Pages 
T1 Interface Support 


roice 


8600 Leesburg Pike, Suite #409 
Vienna, VA. 22182-2409 

Tel (703) 448-0570 
Fax (703) 448-1078 


Circle 2SB on Inquiry Card. 


Integrated 

Voice/Fax Mall 

inajor vQioe/fex applications plus 
pnigT'^m ctJiitFul into one fikll-fcatikn.^ tiigh 
perfnmiatice software. PC-AT/"3»Si/48e based. 
Menu driveu, Easy to umcl EuU. suppcirt for 
Rhetnrex, New Voice, Dialogic, Bicom, Pika, 

TTl and Intel Tolce and ftes hardware. Supports 
up tp voice lines and up la S ^ Eines. 

II artiware + Software Kits ^ f| 

2 voice lijies kit starts at VI ^ V/ 

Fax^on-OLTOiind lines; or 

SigmaTech Software 

Tcb (818) 368-6132 Fax: (818) 368-7859 

lOSOl Bismarck Ave., Northridge, CA 91326 USA 
(Resellerfi/DealeTs/OEMs/PrivKle labels are welcome) 


^ AulQumtcd Attendant 
S Unlimited Audiotex 
fi Voice Mail 
I Talking Yellow pages 

■ Telemarketing 
a Fax Mail 

■ Fax-on-Demand 
H Fax Broadcasting 

■ Date/Party Hnes 
fl Int'l Call Back 


Circle 237 on Inquiry Card (RESELLERS: 238). 



on’t be odr OF touch! 

has multi-line voice 
systems so you can 
in touch with 
r world. 


For Sales and 
Technical Information Call: 
1-800-665-4884 


Complete multi-line 
packages start at $699! 


Oemo: 1 -510-522-3800 ext. 120 wiAowe technology, me. ft. 

Jii.pn(». AUtnim<iK Pftfffr mMM. 


Circle 223 on Inquiry Card- 


CONTROL 

AU YOUR PC SERVERS 


FROM ONE KEYBOARD & MONITOR 

with MasterConsole® 

COMPARE QUAUTY 
AND PRICE PERFORMANCE! 

• Save Space, Cut Costs & Centmli^e 
Conlrgi with 100% Reliability 

• “Plug and Play" Any Mix of PCVATs 
& PS/2s; Supports All Video 

• Desktop or 19” Raekmount Models 
for 2, 4, 8,16 PCs, Expand to 64 

• Keyboard Emulator for Error Free 
PC Autoboot and PC Operation 

• AUTOSCAbf™ to Monitor All PCs 

• PS/2 Sl Serial Mouse Support 

• Remote Actxss up to 150 Feet 

• Thousands in Use Worldwide 
GSA Schedule for US Fed Govl. 

CALL TODAY! 

(908) 874-4072 X 71 HUI 

RARITAN COMPUTER, INC. tO-1 llene Court. Belle Mead, NJ 08502 Fax {908) 874-5274 


M^UAY ^!O^E^ BACK («l ARAM KF FLU. lAT.AR WARlLAVn' 


See us at CDMDEX/Spriitg *94* Booth #N5468 
Germany - EUner Ccunputertechnilc, Tel; 4P-521-8S9377 Fax; 49-521-88992.^ 

Japan -Prosidc Carp., Tet: 81 - 3 - 3254-6131 Fax: St- 3 - 3254-6134 
Taiwan - Raritan Computer Taiwan. fnc„ Tel: 886-2 218-1117 Fax: 886-2 218-1221 
The Nediertands - Aitckom B.V.. Tel: 31 - 1442-3313 Fax: 31 - 10442-3443 
United Kinidijm - Kemilron LTD. Tel: 44 - 244-536123 Fax: 44 - 244-531043 
For List of Latin Ajiterican and (ZanaHian Dealers contact RQ ( 90 &) 374-4072 

Circle 248 on Inquiry Card (RESELLERS: 249). 







$149 up 


Develop code on PC 
Burn DOS in ROM 
PC Compatible 


KS-2 XT eqijvafefil V40 CPU card 
Opfcns: PCMCIA 1M ram 512K nom. 

3 serial. 2 parelel. ckKk, modem, AD, 

KS-7 AT equvatent V53 CPU card $269 - q1 
Options; PCMCIA, 4M lam, 2M ram. 512K NV aam, 
5 setial, 3 par, dock VGA keyboaid, flop, modem. AD. 


KILA 


303-444-7737 Fax 303-786-9983 

Boulder Cofomdo 80301-2842 U.SA 


Circle 213 on Inquiry Card- 


Hard Drives Motherboards Systems 

Conners 340. $260 386/40DXisa...$105 386s 

Quantum 270...,$225 386/486DX VI n/cpu $115 486s 

IDE/SCSI Available ISA/VesaLocalBus Pentiums 

Call for Other Drives, M/Bs, Monitors, Cards & Systems. 

Next Wave Systems 

7025 Mission St., Suite 103. Daly City. CA 94014 

1-800>296-2211 

1415-755-7245 1-415-755-3741 (FAX) 

Open 7 Days a Week ViSA/MasterCiard 

Circle 25€ on Inquiry Card. 
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HARDWARE SHOWCASE BVTE 


Computer Systems • Data Acquisition 


Data Acquisition • Diagnostic Equipment 


Rackmount Solutions 

RACKMOUNT C0MP0NEIP5 - QTY2S PRICING 


flaclmounl Ctiassis 1 S'xT^t T 1131 

RackfnouTil VGA Monitor SS31 

Rachmoiml Monitor Gtiett il13 

Radonourtl Ctieity Keyboam Drawer S20D 


RACKMOUMT PLATFORMS - Qly 1 Pricintj 
RM54B6D}C2-^ EISA $1393 RMS46&3X-33 ^915 

RMS4aeDX-33 $1135 RMSSB6SX-33 $e65 

RACKMOUAiT CHASSIS -15 Models to 2Q Board Slots 
SLOT CPU BOARDS - EISA/ISA 4^6.4a6SX, 336, 336SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality ChCffy KB 
RACKMOUNT SWITCH - Videa/KB up to 12 CPUs 
RACKMOUNT CABINET - Modular from 21' to 96‘ high 

Exclusive intsmalional DislrrOulor Program now Availabte 


jRf muEr 

rECtmaiacr me. 


2468 Armstrocp Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 



Circle 233 on Inquiry Card. 



tOW-COST DATA ACQUBOTON 


PARALLEL or SERIAL PORT CONNECTIONS 
Self-Powered Models-USE WITH LAPTOPS 

"800-969-4411 

4760 Castlewood Drive, San Jose* CA 95129 

■ ^cqf*^eS, MAiJ 3-liliS-^rNS ^ €1 gg* jllc S^g¥IArl<-a ‘BliT-OCin'aQfl, 


YfM Ci^cziCa-cj 


Circle 221 on inquiry Card (RESELLERS- 222)* 





PC-based Solutions for 
Industrial Automation 

• Industrial PCs & Workstations / 

• Enclosures and Caid Cages I 

• 486/386/206 CPU Cards I 

• RAM/ROM Disks m 

• Industrial 1/0 Cards I 

• RS-232/422/405 I 

7 ~ 800 - 800’6889 ■ 

1-408-245-6678 in CA ■ 
Fax: 408-245-8268 3| 


Advantech. 

7SQ East Arques Ave. 
Sunnyvala, CA 


Circle 203 on Inquiry Card. 



Circle 247 on Inquiry Card. 



Circle 212 on Inquiry Card. 


Data Acquisition 

for Notebook PCs 

High-Speed, PC parallel-port connectjon 
2-ch D'A & 16-ch, 100-kH7 AD 
32 d^ital LD 

16 high-speed digital Inputs 
S countertimer channels 
AC or battery operable 
MS Windows graphical software 


IDtech, 


DaqBook/lOO" 


lOtedi, toe. 2H7lCjnrKiri Rid OH 44146 

(216) 439-4091 Fax (216) 4394093 


The Intelligent Solution For Data Acquisition 



DAP320(k™ Data Acquisitiofi 


Ajualog I/O lo B30K sample per secoenJ 
Digital I/O to satopl^s second 
Up to 512 analog inputs on one DAP 
Up to 12S digital [nputo/outputo 
12-bit or 16-bit resolution ADCs 
FFT and FIR4iteing with on-board DSP 
CFU:il86or i486 


Signal Prooesdng up to IS MIPS 
1024 MHj CPU with up to 4M DRAM 
20-32 mz DSP with up to %K SRAM 
DAPL™ Operating Systern 

• too* stondard cwiuniuids TVIICROSTAR 

* CfiGtDd] CdnnnandB b C 

Laboratories# 


Send for FREE catalog and demo diskette. 2265116lh Avenue NE 

206-453-2345 / fox 206-453-3199 BeUevue, WA 98004 



Circle aS7 on Inquiry Card (RESEUERS: 258)- 


"The RACER II board is The 
easiest to use, most powerfuf 
tool for PC troubleshooting 
on the marker 

hHKVlCH Ni AVS 
SqpRESHEET 




'll - ‘ 

i# ■ hltTr 

■:! p ll 


TSe Ffotessioml's Choice 
in Diagnostic Sotbuare 


(Real-Time AT/XT Computer Equipment Repair) 
provides Service Technicians, OEMs, System Integrators, 
System Engineers, and even End Users with Time-Saving, 
Low-Cost Diagnostic Capahility needed to quickly repair 
System Boards. 

Single board tests PCOtT, PC/AT 286/386/486 and compatibles 
Displays diagnostics & fault trees on system monitor. 
Inlitalizes and tests systems that appear completely dead. 
Even injects it's own test into the system with no RAM Installed 
c/ Trouble-shoots to component level, f 

: Finds intermittent probiems. Ji/ioasditoittB, €GAt 

Catt today for more information era, vs a & SVGA 


137 D 0 - SSlIi SL N,* aidg. 202 * Clearwaler, FL 34 B 2 Q 

'JfgccJyg Svti^ Ttcit sotOiaft FBEE ir/ti iftg jriirrtaw nl llig gjlCffl fJ 
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Diagnostic EquipmenI * Disk & Optical Drives 


Disk & Optical Drives • Diskettes/DupUeators 


Fix Your PC “FAST”! 

with the new UNICORE POSTcanl V2» 



■ Recpjires no operalinp sysiau 

■ On boarid ftOM diagfnostics included 

■ BuHt-in PreDOS det^ug cafiabity 

i Full pcwer-oivself-tesl [POSTl itiOfiHoririg 

■ Solves all IRQ and DMA conflicts 

1 CwtinLioiJS ioop rruxte far systam hum-m 

■ Oonipre^stve usei^ dnancal wllh lots ct 
[roublesJioottcg (ire. 


"me Unlcore POSicetd Is a plugnln dagnosilc 
board that moniltaiT& POST {power on seif Seat) 
routines, pravldes continuous buro-in luting of 
preboot functions, and supports compneJiensivo 
system futiciioti and componeni diagrwsiios for 
IBM and compatible PGflCT, AT. 80386,80465 and 
Pentium dass macNoes. In addition, the POSTcart 
V2 bas the abiiity to source actual IRQ usage and 
actually monitor DMA and IRQ ttoes. 

1T» POSTcard V2 plugs tolo any standard 8-bH 
{PQOCTl or 16-bit (AT) slot and in seconds you win 
be able to dia^osa even hard-to-tind motherboard 
failures. 



1536 Turnpike Street, North Ardover, MA 01845 

800-800-BIOS 


(506) SafrMtg FM: (5W) 6»3-1t3< 


Circle 226 on Inquiry Card (RESELLERS; 227). 



INTIAKAL DRIVES - Maf Ob irsptf as a higfi poftp/irmce fepiactnmS or to with drivs 

CompatJtts wnh fJOS X3 to €?, B.0, I. tflf, sad lHovsH. hcbides tPE or SCs-2 mfcroc^rannH? 

canfffliter hafil d/m, mmuhtg kH, wbCoft, iH>wsf cattle, nmtjal, hardmfS, and Ires technical sL-ppoft 

130mb, tsms. InieroaJ IDE Drive - - . - . $399 Processor Upgrades 

265nKb, ISms, Intemal IDE ,' SCSI Drive , $4S9/$499 Forpa^35'^-2fl6.,sot.scirarKifiO 
340mb, tarns, FntomaJ IDE i SCSI Drive . . S509/$609 Kingston46ast,c3so miw 

540mb, 6. Sms, InternaF IDE I SCSI Drive $723/^699 
I.O&gb. 9m6. Internal SCSI Drive Kit , .$1,153 


PS/2 Model 25, 30, 30-2S6 

iSOmbrSeSrTTb Hard Orlve Kit f 
a45mb/S4QrTTb Hard Orive Kit 


IBIVl RS/S IVTemory 
Call For Latest Prices t 


Circle 243 on Inquiry Card. 


Odl4?l*cll T<?©lllli©S ^ - iO Psf Mdaif Bad &'tfimhe 


Call for your FREE Catafog today! 


“Take A Byte of Our Menu” 

Featuring: Mass Storage & Networking Solutions 


1 OPTICAL DRIVES I 

1 OPTICAL MEDIA I 

1 CD-RECOHDERS I 

Sony‘Ricoh 
Panasonic *Pion)ear 

l%i]lip« (Gkfia) • Sony 
Maxdl • Veibatim • Fuji 

JVC f4X) 
Sony(2X) 

NETWORKING 

PRODUCTS 

LAN MANAGEMENT 
SOFTWARE 

PIONEER MINI 
CHANGERS 

ChipConHibs 
Routcis • Biidgcfi, etc. 

Saber LAN 
Solutkms 

DRM602X, 

604X. 1804X 



CompuShor p 


CampuSharp Integrated Services^ Incw 

''Conrt^cting Customers lo Tecknotogy'* 

4230 LBJ Frw)f. Ste 360 * Dalas, TX 75244 • [800) 9344364 • Fax: (214) 934-0944 


Circle 260 on Inquiry Card, 




:>^4itpo<trr 


Terminate SCSI Problems! 


• Acdve Reguladon 

• Status Indicalrirri 

• Gold Contacts 


• Iniprove,s SCSI Bus 
Performance 

■ Less Errors’, More Reliable 
Data Transfer 

• Diagnoses Problems 


• uiagnoses troDJems tt* J n 

• Analyzes Signal Quality ttlgh^ r€rjOrFH(IitC€ 

Active Diagnostic 

•DOS-MAC-UNIX* 


Features: 

* Diagnostic Indicators 

■ Large Ferrite Filters 

* Triple Shielding 

* Double Gold 20u" 
Plated Connectors 

* Extra Heavy 26 
Gauge Wire 

Benefits: 

* No Loss Of 
Important Data 

■ Faster Performaivce 
•Test Cable Integrity 

Granite 

D«I*C-I>T*A*L 


SCSI Vue™ 
Gold Cables 


3101 Whipple Rd., Union City, CA. 94587 
Phr 51IF471-6442 Fax 51U-471-6267 


SCSI Vue™ 
Terminator 


Circle 241 on Inquiry Card (RESELLERS: 242). 


eZ^ AiD>- OS/2 ^ 

The S«>ftwarc RAID Solution for OS/2 Desktops 3t Servers 

wm Nefw EZFtAlD is the software solution for adding RAID to any OS/2 
system. It's the only RAID product available that manages disk 
^ atrays at the partition level. With RAID levels 0,1,4 and 5, EZRAID 
saves you thousands of dollars over proprietary hardware RAID systems, j 
Use off-the-shelf IDE and SCSI disk drives and host adapters to create 
custom disk arrays with these advanced features: 

TurlTO-Charged Disk Performance 

► provides highest possitDle disk transfer rate for DS/P 

► stripe data across multiple disks using parallel disk I/O 

► optimize execution of OS/2 databases like Lotus Notes 

► superior built-in caching of reads and writes for enhanced perfomnance 
Complete System Fault-Tolerance 

► minor existing logical drives without the need to backup, refornnat or reboot 

► add Hot Standby disks or Hot Swap f^led disks without shutting down 
Increased Storage Capacity 

► combine multiple disks into a single large virtual disk 

► expand maximum file sizes beyond the capacity of a single disk 
Unlimited Rexibillty 

► works with any combination of disk types 

► use different disk types and RAID levels in same array 

► supports multiple host adapters with a single array 

► use disk mirroring for the super fast backups 

Easy Installation and Use 

*■ install and create multiple arrays in minutes 

► powerful utilities to monitor and manage disk arrays 

CALL NOW FOR MORE INFO! 

PRO Engineering inc. 

(613)738-3864 Fax: (613)738-3871 

Dealer 8i DEM Inquiries Welcome 


Circle 261 on Inquiry Card (RESELLERS: 262). 




Circle 228 on Inquiry Card. 
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FACTORY 

□ 


VICTORY / 
ENTtRrHISES 

I., 

Amlin, TBitOi 


* AulOiVificlidQlIx load$, Fqi'nialj, :;idp>e&, verifier 
and prmis. labds on 3.5 & 5.25 diikeftes 

* DsjEgn^ fgr use wirfi nelwort! of ony' dbta 
dirtrlbulion oppNcdlion. 

* P^M-Fpql for seripliiifig or otlierwjse foemifying 
ipticlKc 

1-800>727-DISK (3475) 


HARDWARE SHOWCASE BITE 













































HARDWARE SHOWCASE 


Keyboards • Laptops & Notebooks 


Keyboards • Modems/bdultiplexors • Multimedia 


Rugged Rackmount Keyboards 



Elma offers high quality industrial ruggedized 
keyboards. Features include: 

19” rackmount keyboards 
Take 1 U or 1.75" space 
Over 25 models to select from 
Available in full travel and membrane types 
IBM PC XT/AT, PS2 compatible 
US and Inlemational versions 
Spring-lock front panel 
8mm, 2 button trackball with serial output 


Call Elma at 510-656-344)0 


[ELMA 


Elma Electronic, Inc. 
44350 S, Grimmer Blvd. 
Fremont, CA 94538 
Td:51[)-656-34G0 
Fax; 510-656-3783^= 


Circle 252 on Inquiry Card (RESELLERS: 253), 



Universal 
Keypad for 
Portable 
Computers 

Available in Ivttrv or Blaik 


Boost data entry speed, accuracy and convenience 
with Genovation’s Micropad,the innovative 
numeric keypadfor port^le computers. 

Is the onhandy numeric section of your 
I'O COMPll TER portable computer' s Ley board draggi ng you 
A down?,...Give your productivity a boost by 

usingourMicropad. The e rgonomical iy 
HajlE de.signed Micropad h ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Miempad attaches to the parallel port 
of any MS-DOS computer while providing a 
BVpi clean pass through connection to the printer. 

-Power usage is negligible. Lightweight and 

compact, the Micropad is fully compatible 
with and programmable under both IX)S and 
Windows. It is also available with connectors 
to fit keyboard and serial ports. 


T 

TO PRINTER 

17741 Mik-hcll, Nortb 
Irvine, CA 92714 USA 
TEL (714) S33-3355 
FAX (714) 833-0322 
(SOO) 822-4333 


GENOVATION 


\J 
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CUSTOMIZE YOUR KEYBOARD 

• Custom Key Imprinting - all brands! 

• Custom Colored keys for IBM®. DEO^ 

Wyse* Key Tronic‘S, Cherry^i and morel | 

• Custom and stock key top label kits for 
stiftware support & languages. 

■ Full color keyboard templates made to 
your exact specifications. 

• Word Perfect Keyboards. 

• Cyrillic^ Arabic, Hebrew, etc. Keyboards 

CUSTOM HOTLINE 800 937-1337 

from tbe ieoder in Key top innovadons™ Dept. BYTE, 260 Justin Dr. 

Cottonwood, AZ 86326 

602 634'7515 

FAX 602 6344620 



H 


_ 

CORPORATION 


Circle 21J. on Inquiry Cerd. 


Our New Ccmtrilmlion, 
Your New Partner 


V.32turbo 19200bps 
Available 




Main products; 

14400bps+V.42bB+ FAX(G3) 

960Dbps+V.42bis 

960CHii5+MNP5 

2400bps+V.42bis+FAX(Q3} 

24QObps+MNP5 

Stand alorks 

Internal card 

Rack mounldd 


Branch office:U.S.A. 
TEL ■ 8lS-2Bllg7e 
fli FAK I SlB-2fi73H25 





Rack Mounted 
Network Mamgement 
System 


Circle 246 on Inquiry Card. 



PC Screen to TV Screen 

Windows, Mac Bi OS/2 
Muttiniedla Presentations 
on Television*,* 


VGA to TV conversion, the 
alternative for professionals to deliver 
hi-resolution computer graphics and 
dynamic presentations on television, 
with 16,8 million colors and flicker- 
free video output, bundled with Award 
Winning ACTION! 2.5 SE Software. 

See us at Spring Comdex, 

Booth m6S34 


$299 


■aniHiw 

^.00 

Acnm: 

Sfithn lue tram 
Macromedtii 


1-800-863-ADDA 

JJVer 

4DDA TECHNOLOGIES, DSC, 
48S0i Warm&HinEp BlvtL 
Suite #109, Fremont, CA 94S39 
USA lets 10-770-9899 Fas 5IO-ftZ3-l«t» 
GiDflda Tcl 604-21^3224 Fas 604-278 2909 


Circle 254 on Inquiry Card (RESELLERS: 255). 


























































1800 668-2707 Voic^^: 519 850-0637 Fax: 519 660- 

Fram DWCuPLC... 

Our Hottest New Product!! 

Smart Input, Output Devices for the PC 
Plugs into Your Serial Port 
id or write lii inputs or outpyts. Progriim events 
occur based oil 1 tme of day or any cvem. Sequenct; 

;ms based on input condiiiom or linie. Transmit data based 
event or time. ASCII corrmiLmicaLions. Fre-pfOGCSS acquired 

Digllal IQ - S In a-24-V e duf 12DVAC 3A $19® 

Analog 10a t O bit aooS tn 4 out S291 

NaiworK Manager Ra233/R34|f6 SiTip? %SSB 

I 81 270 7 f S9 i 850 0637 F;'VX f 51 9) M 1 (112 . 

DAVISON ■ WORTH 


a^&=S^t.nii 1 1 iitidtA Vei^itmLPS^jn I b 2 tP\ K - d 

Circle 239 on Inquiry Card (RESELLERS; 240). 








Arabic, Chinese, 
East/Central/West 
European, Greek, 
Hebreiv, Indian, IPA, 
Japanese, Korean, 
Persian, Russian, 
Sanskrit, S.E. Asian, 
Tibetan, Urdu, and more 
- scalable fonts for 
Windows to support all 
the world^s languages. 
Does not require special 
versiojis of Windows. 


forei^ languages in Windows... 
featuring quality TrueType fonts! 

From $U9.95. Cdl the 
Mnlanguage™ experts with 
your foreign language needs. 
We have easy to use solutions 
for supporting foreign 
languages in Windows. 

If after 30 days of using any 
of our products and following 
our easy to use documentation, 
you are not comfortably using 
the foreign language of your 
choke in Windows, return the 
product for a full refu nd. 

Gamma Productioys 


tel 310A78-6774 
fax3WA7S-7765 ' 

2130 Sflutfd/t^BM#305, 
Lt)S CA 90025 


Circle 206 on Inquiry Card. 


3480/3490 & 9-Track Tape Subsystems 
1/4" DAT 8mm Optical 
Windows Software Now Available 

• Tape Backup and Restore 

• Make Your Own CD ROM 
with our CD ROM Maker 

• Optical Storage from $995 .oo 
« Fujitsu Quality Drives 

CALL1-800-938-TAPE 

Get The Very Best For Less 


^ Tf 


Laguna Data Systems 

7340 Smdee Ranch Road, Suite C, Las Vegas, NV 89128 
Td: (702) 254-2648 • Faic: (702} 254-0910 


Circle 214 on Inquiry Card. 


Desktop 9-Track Tape Subsystem 
il-selling 9-lraek system on desktop. 

Qyalstar's low cost 1/2-Snch 9-track Streaming 
tape systems bring full ANSI data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data fifes with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BPf capability may be used for disk 
backup as well as data interchange. 

Cait us today! Far datails and 
to order: Fax (816)592-0116 
^ Phone (816) 592-0061 

6709 Independence Avenue, Canoga Park, CA 91303 

©1909 QualstarCorp. 

All producl and company namas and Iradamarks are the eJiClusiw property of their rBspective owFwrs. 
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MODEL 1-800-292-1160 

-512VLI VESA bus digitizer. Up to 
768 X 480 res, 8 bit grayscale, over¬ 
lay graphics. Fast 32 bit access, 
ideal for machine vision!.,.*.. . $795 
■512/24: Full 24 bit color board 512 
X 480 X 24 bit. RGS/Composits 

IN/OUT______ $595 

■512: 512 X 480 x 8 bit grayscale 
machine vision workhorse. Multi res/ 
Multi image, 4 inputs, input/output 
LUTS, ping pong buffers.........$595 

-02/4)3: Lower cost grayscale boards 
also avaiiable. Custom boards our 
specialty. 

AMEX/VISA/MC/COD 

Bonital Vision 

Bok 590 PtftBbujg, KS 66762 
riirvL«i .L447Fa^' 231-SSi- 


IMAGING CARDS 


Video Framegrabbers for 
the PC/AT/486 

• Real time grab/display 

• Software with source code 

• 60 & 50 Hz. Video 

• Machine Vision since 1987 

• Money back guarantee 


Circle 232 on Inquiry Card. 


Circle 205 on Inquiry Card. 


Circle 224 on Inquiry Card (RESELLERS: 225). 


(west^ 

mirtiature controllers, the 
inputs, 14 hlgh^urrent driver outputs, RS23Z/4a5, 

RAM and real-time clock, programmable timers, watchdog, and more. It Is also 
available with enclosure and ijCD/keypad, expansion cards for addtiomil I/O, and 
optional 18 MHz ck)ck. Our easy-touse, yet powerful Dynamic C™ development 
system (5195) integrates an editor, compiler, and debugger. The little Star 4 ideal 
for control, rest and data aaiuisition applications. 

1774 Pk:asso Avenue 
Davis, CA 9%l6 
916,757.3737 
916.753.5141 fax 


24-f four AutcFAX 
916.753 0618. 

Call from ymr FAX. 
Request catalog *\B. 


Programmable Hardware • Tape Drives 


UNIVERSAL/GANG PROGRAMMERS 


ALL-07 


Fill ALL of your EPROM, PLD, GAL, FGPA, MPU, TTL 

programming and testing needs with one unit! 

■ Supports virtually ALL 
programmable devices. 

■ Supports DIP, PLCC QFP, 

SOP, PGA ... up to 256 pins, 

■ Gang prograimoing 
option for production. 

■ Free software updates via BBS. 

■ Aigorithms approved by IC 
manufacturers. 


m-LO Systems 

443BB $. GRIMMER BLVD., FREMONT. CA S493S 


TEL (510) 623-6860 
FAX (510) 623-9925 


Multimedia • Programmable Hardware 


HARDWARE SHOWCASE B|rfE 
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Tape Drives • CAD/CAM 


Data Acquisition 







(D 








Overland Data 


619-571-5555 
FAX 619-571-0982 

Europe (-♦-44) 734-891891 Your best choice for 1/2 inch 
Europe FAX (-1-44) 734-891897 tape solutions since 1980. 


Circle 216 on Inquiry Card. 



PC/Mainfrome/Mlnl Informotion Cxdionge 

• Tape Transfer and Format Conversion 

• EBCDIC ASCII Data Manipulation 

• AS/400. TK50. and QIC Drives 

• UNIX Tar and DEC Save Set Options 

• Reseller Inquines Invited 

QutcHCopy'' Tape Duplication 

READ/WRITE 9-TRACK 
3480 • 8MM • DAT on 
YOUR PC NOW! 

"ZU ... (3/7) g4g-Z077 M 


G shaffstall 

CORPORATION 

FAX: (317) 342-6294 


1 - 800 - 248-3475 


TtUdlx dmmAiui, Sffittm Sinu 1973 


Circle 244 on Inquiry Card (RESELLERS:245). 
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Wintek Corporation 
1801 South Street 
Lafayette, IN 47904 


(800) 742-6809 


HiWIRE^II Schematic 
and PCB Software 
With support for ex¬ 
panded and extended 
memory. HiWIRE II can 
handle your most de¬ 
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 
each. HiWIRE II is $995. 
and is guaranteed. 

Call (800) 742-6809 
or (317)448-1903 


Free Data Acquisition Software Tool 



DAQ Designer is a free software tool that 
helps determine which hardware and 
software combinations are best for your PC- 
based data acquisition system. DAQ Designer 
will (1) ask questions about your application, 

(2) analyze your answers to determine your 
system needs, and (3) describe what 
hardware and software you need to develop 
your data acquisition system. 

National Instruments 

6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 

(800) 433-3488 (U.S. and Canada) 

Fax (512) 794-8411 

Circle 215 on Inquiry Card. 


Let your 

"true colors shine 
through" 

when you advertise your 
computer products in 

BYTE's 

HARDWARE/SOFTWARE 

SHOWCASE 

our newest, affordable, 
4-color advertising section! 

Call for more details: 

(603) 924-2695 
or (603) 924-2598 


330 RVTE JUNE 1994 


Circle 231 on Inquiry Card. 















































MathemaUcal/Sialistical • On-Line Services 


Windows 



PC^ 

Typesetting Software 


Techwtcal Graphics • Data Anaivsis • 
Data A^ quisitiops * Windows 

Origin Ls your compliflf laboraiory data 
management solution, providing unrivaled 
flexibility, publication-quality technical 
graphing, atid sophisticated data analysis 
capabilities in an easy-to-use Windows 
environment. 

See m in Allaitld ai Qiindcii. Booth #*)326. 

For a Free Demo, Call 


This complete typesetting system makes 
your bookSf manuals, articles, & math formulas 
took their best! 

For a FREE CATALOG & DEMO DISK, call 800/808-7906 

Personal Inc. 12 Ktedrona Street Mill Valley, CA 94941 Fax: 4l5/36e-ee65 


Circle 217 ort Inquiry Card. 


Circle 235 on Inquiry Card (RESELLERS: 236) 


Add Networking Protocols to your system designs with ; 

FUSION Developer's Kit 

FUSION TCP/IP protocol suite 

FUSION SNMP agent MiB 2 + Version 2(Aveilable Soon) 

Flexible architecture -C source code 

Used in thousands of process control, embedded systems, 

and end-user designs 

Easy porting with consulting and training available 
Complete porting services available from our engineering 


• Make file Mnneclitit 
• Over 100,1100 GIF, Siareware, 
WiHlews/DOS Fies—iwdated daily! 
• Unliniited Downloads • Call NOW! 




Circle 234 on Inquiry Card. 


r I need a Word ^ 
Pinoceih&or with 
□uu^dlng document 
processirig capability 
that also pnovtdes 
direct access ta my 
database files. 
^J/Vho canlCali?^ 


You know the value of Novell's Yes program 
logo: It tells your customers at a glance that your 
hardware and software products ore compatible 
with NetWare, There's no guesswork for your 
customers, n^^ssing 51!^ 
right. The Yes 

products will a N^|^are 

For infortnafjt^^ about advertising your 

product tn BYTE YES PAGES 

The best way to have your customers soy 'Tes!" 
to buying your products is to say "Yes!" to BYTE 
YES PAGES. Just contact your McGraw-Hill 
representative to get started. 




Stmpfy point & click on the Database Menu Option 
to Modrty/Greate or Open an existing 
tiSASF EV. INFORMIX or Gupta SQLBase database, 
PRISMAOFFICE is the single application for 
Word Processing, Database and E-Mail! 


To Order Calf 

600-PRISMA1 


Ellen Perham 
603-924-2598 
Southern U.S. 


Mark Stone 
603-924-2695 
Northern U.S. 


PRISMAOFFICE 


for Windows 


29 W. Anapamu St., #40S; Santa Barbara. CA 93101 


Circle 202 on Inquiry Card. 


TCP/IP & SNMP 


Novell and BYTE 
Yes Partners 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a unique classified section or¬ 
ganized by product category to help readers locate sup¬ 
pliers. Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x17i«" 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number. 2"x2*A" ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended). 

DEADLINE: Ad copy Is due approximately 2 months 
prior to issue date. For example: November issue 
doses on September 8. Send your copy and payment 
to: THE BUYER’S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor¬ 
mation call: Margot Swanson at 603-924-2656. 

FAX: 603-924-2683. 


RATES (Jan. 1994) 

3-5 6-11 12 13 

_ IssuM tones ItsuBt \mm 

2”X1’A” 

1 ad $696 $666 $585 $557 

2 ads/issue - - 557 529 

3 ads/issue - - 529 501 

2”x2‘A‘’ 

lad $1,392 $1,336 $1,170 $1,114 

2 ads/issue - - 1,114 1,058 

3 ads/issue - - 1,058 1,002 


ACCESSORIES 


RADIOACTIVE? 

Plot N on your PC wim The RADIATION MONITOR 

Serial or primer pod. Detects: ALPHA • BETA • GAMMA • X-RAY. 

MicroR, 1000 limes the resolutkx) ol standard geiger ooumers. 
Exoelem tor tracking RADON GAS. Find sources. New; Version 11 
+ WINDOWS, Plot; • Background • Coemic Rays • Clouds • Foods 
CaAfWtae lor PC MAGAZINE rBv«w.*TSR<GM Tube 
VISAIMC/EURO Phone orders. Not satlsiledTFulreltftd. 

800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Coro. 

P.O.Box 4299. Wilmington, DE 19607 $149^.50 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
Split signals with COMPANiON/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Control up to 96 PCs 
with one keytxiard, monitor and mouse. 

COMDEX Booth «N4574 

CYBEX CORPORATION 

4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


BAR CODE 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

★ Attaches as 2nd Keyboard or to any ADB port 

★ Reads 2of5.128, UPC/EAN, Code 39, etc. 

★ External or Internal attachment on PC 

w Wand, CCD, Slot Badge, Magstripe or Laser 
w Two Scanners per Reader 

★ 100^ Configurable Options 

★ 2 Year Warranty. 30 Day $ Back Guarantee 
w Direct From Manufacturer 

w Top Rated by Independent Review 

★ Complete with CCD Scanner - $624 

★ Complete with Laser Scanner - $1250 
it Complete Wand only Reader- $329 

Worthington Data Solutions 

3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 

800-345-4220 


BAR CODE 


Portable Bar Code Reader 

► Use as a PORTABLE, WEDGE, or SERIAL 

► 9V Battery Operation with Lithium Backup 

► 2x16 Supertwist LCD Display 

► 54 Key Keyboard with Separate Numeric Keys 

► Real-time Clock Supports Date & Time Stamps 

► Reads all Popular Bar Codes (16 types) 

>■ Wand, CCD. Laser, or Serial Input Devices 

► Built-In Program Generator 

► Create Your Own Custom Programs 

► 6 Built-In Inventory Programs 

► Up to 250 Programs Can Reside in Memory 

► Create up to 250 Data Files per Program 

► Up to 250 Look-Up Files in Memory 

► Built-In Calculator 

► Supports HAYES Compatible Modems 

► 64K Memory with Data Compression 

► 30-day $$ Back Guarantee -1 Year Warranty 

► Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless. TX 76040 
(800)648-4452 (817)571-9015 FAX (817) 685-6232 


VGA Splitters 

• Connect 2,4, or more monitors to your computer 

• Bright and crisp presentation simultaneously on 
all monitors • Guaranteed 

• Works with all VGA, SVGA, and RGB monitors 

• Small durable metal case. MADE IN USA 

• Extension cables avaHabie 


H&RTECHN0L0GY.Q..c(i.fMQ 

Santa Ana, CA (714) 641-6607 OW 7 


Inquiry 652. 


ARTIFICIAL INTELLIGENCE 


Al Reverse Engineering Tool 

Reverse englneehng tool uses expert system to analyze 
applications written In COBOL and other 3rd generation 
languages. 

♦ Automatic production of system diagrams. 

♦ Analysis reports. 

♦ Powerhi script language. 

♦ Can be configured for JCL FORTRAN, etc. 

♦ Windows 3.1 and OS/2 versions. 

FREE DEMO 

System Builders 

Tel (613) 230-4067 _ Fax (613)236-3754 


Inquiry 653. 


Portable Reader 

★ AA Battery Operated. 64K or 256K 

it Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASYI 
it Double duty as Non-portable Reader 
it 4x20 Supertwist LCD Display, 35 Rubber Keys 

★ 2 Built-In Inventory Programs 
it Download tables and Pick Lists 

it Wand, CCD, or Laser Scanner Input 
it Serial Interface and Keyboard Interface 

★ Reads 2of5, UPC/EAN. 128, Code 39, etc. 

★ 2 year Warranty on Reader & Wand 

★ 30 Day Money Back Guarantee 

★ 64K Complete with Steel Wand - $799 

★ New Smaller Size > weighs only 12.5 oz. 

Worthington Data Solutions 

3004 Mission StrMt • Santa Cnjz. CA 95060 

408-458-9938 FAX 408-458-9964 800-345-4220 


BAR CODE READERS 

For PC. XT. AT, PS/2, & Serial Terminals 

► Emulates Keyboard; Works With Any Software 

► Data Appears as Keyboard Input 

► Uses Enhanced Decoding Algorithms 

► Accepts Wand. Slot/Badge, CCD. Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 

► Reads All Popular Bar Codes (16 types) 

Reads HIGH. MEDIUM, & LOW density codes 

► Auto-Discriminates Between Bar Code Types 

► Easily Programmed with a Bar Code Menu 

► Over 140 User Configurable Options 

► Daisy Chain Up to 96 Readers 

► Supports NOVELL Networks 

► Supports US & INTERNATIONAL Keyboards 

► Direct From Manufacturer 

► 30-day S$ Back Guarantee, 1 Year Warranty 

► Complete Unit with LASER Scanner - $1095 

► Complete Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless. TX 76040 

(800I64«.44S2 (817)571-9015 FAX (817) 6S5-6232 


BAR CODE 


Labeling Software 

On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3” -readable at 
100', AIAG, KMart, Sears, MIL-STD, Penneys, 2of5, 
128, UPC/EAN, Code 39. RIe Input & Scanned 
PCX graphics - $279. Other programs from $129. 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


Cordless RF Bar Code Wand 

A cordless RF bar Code wand with a range of 100 
feet. Plug-N-Play. No software needed. Attaches 
as 2nd keyboard. For IBM and Macintosh or any 
serial device. Real-time remote data collection for 
$695. Optional pocket beeper for long range -$395 
It's an exclusive from the PC bar coding leader. 

Worthington Data Solutions 

(408) 456-9938 (800) 34S-4220 


SCANNER SALE 

USA Maxte 

• WELCH ALLYN StMf Wand w/dmcodt $249 

• SYMBOL Laser LS2000, LTtTOO or SP400 w/dacoder $6994^ 

• SoflMm Wedge (pOG/Wlh0v«4F Wind or P9C Laser $1254 

• Mag Stripe Encoder/Reader (2 or 3 irks) $10994- 

• Print Software (DOSWN) $149-t-* Software: tmenABsaiB.Tex*. 

• POS Products • 30 Day $$ Back • SPANISH OepL Avail. 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

12140 Severn Way, Riveraide, CA 92503 (909) 270-0016 Infl 
(800)653-4252 US »(800)219-5178 CAN «FAX (909)270-0920 
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BAR CODE 


BAR CODE 


CASE TOOLS 


Bar Code Printing Software 
LabelWorks for Windows 

> Prints aJl Popular Bar Code Types (19 Types) 

> Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers. Guides, Lines, Shapes, 
Page Zooms (25%-400%). Templates 

> Rotates Text, Bar Codes, and Graphics 
>• Supports Windows Compatible Fonts 

>- Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

>• Rich Text Support Mix Styles, Types. & Sizes 

> Automatically Prints Serial Numbers 

> Imports & Exports Graphic RIes: 

TIFF. GIFF. BMP. PCX. WPG. WMF. TARGA 
>> Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 

> 30-day Money-Back Guarantee, $295 

* * * CALL FOR FREE DEMO SOFTWARE * * * 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800)648-4452 (817)571-9015 FAX (817) 685-6232 


BAR CODE EXPERT 

• Keyboard wedge readers for PC/XT/AT. PS/2. Mac and Temunals. 

• Readers w/RS-233. RS-485 and muitidrop protocol. 

• Reader w/DTMF output, data transmission over phone Hne 

• Accepts Wand. Sk)L CCD. Laser, Magstripe and MICR 
check reader. 

• Reseller's discount available. Please call lor free catalog. 

IBS-Intelligent Barcode systems, Inc. 

16031 Kc^an Ave., City of Irxkatry, CA 91744 
(800) 765-2271 (818) 968-6265 Fax: (818) 968-5527 


Inquiry 655. 


DOS & WINDOWS BAR CODING 

Bar code readers designed for fast, reliable, cost- 
effective data-entry. They work just like a second 
keyboard. Numerous scanners (wand, credit card. 
CCD, laser, etc). Bar Tender for Windows designs 
labels on screen & outputs on almost any printer. 
DOS printing, too. Generous reseller discounts. 
Great warranty. 30-day money-back guarantee. 

Seagull Scientific Systems, Inc. 

15127 N.E, 24lh. Suite 333, Redmond, WA 98052 

800-758-2001 206-451-8966 FAX 206-451-8982 


DATA INPUT DEVICES 

Bar Code, Magnetic Stripe Readers for microcomputers 
& terminals, including IBM PS/2 & others. DEC, 
Macintosh, AT&T, CT, V^se, Wang. All readers connect 
on the keyboard cable & are transparent lo all software. 
UPC & 39 print programs, magnetic encoders, & 
portable readers are also available. 

TPS Electronics 

4047 Transport Palo Alto. CA 94303 

415-856-6833 AppleUnIc: BARCODE 

1 -800-526-5920 FAX: 415-856-3843 


Inquiry 658. 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASERfliAAGNETlC CARD CONNECTIVITY 

• Keyboard wedges (Inlemal/Extemal) for IBM PC/XT/AT. 
PS/2, and portables 

• RS232 we^s for WYSE, Unk, Kimtron terminais 

• Bar code and label printing software 

• Full two-year warra^ 

• 30-Oay Money-Back Guarantee 

• Extensive VAR/Deelar Discounts 

46560Framont BM., Suite tO&Frsmorr, CA94538/(510)440-2870 
800-666-4BAR FAX: (510) 440-2873 


Inquiry 659. 


CASE Tools 

Finally, a tool powerful enough for the most 
demanding corporate project yet easy enough to 
use for your first project: GenIE from CASEwise. 

• Automatic SQL DDUxBase DBF generation 

• Multiple methods including: IE, DeMarco, 
Yourdon, Meilor, Gane&Sarson 

• Learn as you go with on-line cue-card learning. 

Europe telephone •f44 (0) 71 794 4412, 
USA 617-647-0116 EXTENSION 3817 


Inquiry 663. 


CD RECORDABLE 


Geared to CD-technolom 

GEAR, Ihfl ulUmsle CO-RecordabIs tool tor any CD-Suadsnl 
If you demand a simple, easy to use solution to create (X}'s. GEAR 
Is everything you n^. GEAR supports all major CO-Recorders; 
JVC. Kodak, Philips, Ricoh. Sony and Yamahe. GEAR is available on 
DOS, Windows. Apple Maciiilusii, Sun Unu and Hewiatt Packard 
Unix. ^. . 

Elektroson 

America. 31 Waterloo Avsnus. Berwyn. PA 19312, USA 
tel 1-215-660-9038, tax 1-215-667-9387 
Europe & Asia. P.O. Box 2436.5600 CK Bndhoven, The Netherlands 
tel 31 - (0) 40-515065. tax 31 - (0) 40-514920. 

E-mail Elektro®sd.kun.rd _ 


Inquiry 664. 


CD-ROM 


A-LINK is YOUR LINK to CD ROM TECHNOLOGY 
From the heart of Silicon Valley 
^ CD Rom Titles *■ 

CD Rom Drives 
to Multimedia * 

Low Prices.Large Selection 

Call 24 hours for free catalog 
800-529-9222 or Fax (408) 255-6281 
_ VIsa/MC _ 

Inquiry 665. 


C++ & DATABASE 


NEED A ONE STOP SOURCE 
FOR YOUR BAR CODE SOLUTIONS? 

NO PROBLEM! WE OFFER Ouailty • Perlonnince • Value 


A full line of READERS • PRINTERS • PORTABLES • BAR 
CODE READERS FOR NOTEBOOKS • HEWLETT-PACK¬ 
ARD SCANNERS • MAGNETIC STRIPE READERS. Our 
reedere plug arxt play with your existing system without add¬ 
itional software. CALL ABOUT OUR 30 DAY GUARANTEE • 
TECHNICAL SUPPORT • OEIWVAR DISCOUNTS. 

INTERNATIONAL TECHNOLOGIES & SYSTEMS 

Eastern USA (MO) 826-1688 804-272-0138 latt. 

Western USA (800) 226-9487 804-272-0357 Fax 


Libraries to access and fax to/from your database: 


SyPLUS & OrePLUS C++ Ubrarias lor Sybase & Oracle $189.00 

SyPLUS & OraPLUS w/source coda $589.00 

Sy FAX & OraFAX C++ Libraries for Sybase AOracIa $129.00 

Sy FAX & OraFAX w/source coda $529.00 

Other C-M- Products: 

In-depth C++ video course: DOSAINiX examples, support $249.00 
The C++ TOOLBOX. MS/Wln, DOS Libraries $89.00 

The C+^ TOOLBOX w/sourca code $289.00 


Universal Inhrmahon Systems (Uniinfo) 

( 800 ) 793-7491 

72 Van Riepen Avenue. Jersey City. NJ 07306-2806 


USA UNZIPPED^*^ 

Instantly verify any address in the entire USA. Provides 
unlimited access on CD-ROM to every street, city, and 9- 
rSgit ZIP code. Clean up mailing lists. Avoid wasted postage. 
Pays for itself many times over. Windows 30-day money- 
back guarantee. Only S29.95. MCAAsa. 

CD LIGHT 

8861 S. Sllverstone Way. Sandy, UT 84093 
Phone 801-943-0162, Fax 801-943-5633 
71141.224Ocompuserve.com 


Inquiry 656. 


Inquiry 660. 


Inquiry 666. 


BARCODING 
WITH WINDOWS 

IIHill Window Bar™ 

• Software that's easy to learn & install 

• ideal for compliance labeling 

• Rated as the “TOP RECOMMENDATION'' by 
independent expert vs. 11 others 

• Full-featured, network ready; DDE compatible 

• Supports all popular symbologies, most bar code 
printers and data bases. 

• Interactive and automatic printing tools via Windows! 

• Full design capabilities; full Windows set-up 

• Variable graphics (WYSIWYG) 

• No risk, 30 day money back guarantee! 

• Free 800 tech support 

• Distributor & VAR inquiries welcomed ^495 

CALL NOW FOR A FREE DEMO DISK 

Mayer Automation Group 

3405 4th Avenue South • Birmingham, AL • 35222 
1 - 800 - 289-6293 ■ Fax (205) 323-0886 


CAD 


ELECTRONICS CAD 

Schematic Capture & PCB CAD 
Analogue Simulation, Digital Simulation, etc. 
Prices from $195. Credit cards welcome. 
For tMVchure use Inquiry # or contact us at: 

NUMBER ONE SYSTEMS 

1795 Granger Avenue, Los Aboe. CA 94024 

_ Tel/Fax: 415 968 9306 _ 

Inquiry 661. 


CAD/CAM 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

. . Indexer LPT^ software 

NEW VERSION 3 

• Controls up to six step motors simultaneously. 

• Linear and Circular Interpolation. 

• New features to accommodate machine control. 

• Easy-to-u&e DOS device driver. Super Manual. 

• CAD-CAM interface available. 

. Corporation, 1422 Arnold Ave. 

Ability Systems Rn»yn. pa 19001 (215)657^ 

^ ^ FAX; (215) 667-7815 


$249 

VISAAIAC 


Inquiry 657. 
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* TOSHIBA * PLEXTOR * NEC * 

* SCSI INTERFACE * 

* MEDIA VISION * TRANTOR * 

• CD’ROM TITLES, MAC A DOS 

• CD-ROM CADDIES A ACCESSORIES 

Computers at Large 

Saratoga, CA 

Dedicated to CD-ROM technology. 

Please Call For Our Price Lbt 
800-642-4194 • 408-255-1081 

Fax 406-255-2388 VISA & MasterCard accepted 


Inquiry 667. 


MULTI-PLATFORM CD-ROMs 

GRAPHICS: Graphic appUcabons & source.$24.96 

AUDIO: Audio Apps. Sounds. Effects..$24.96 

LANGUAGES/OS: Largest cdiectton of Languages w/source $39.95 

MEGAMEDIA II: 24 bit Images, fonts, sounds.$39.95 

DIGITAL CINEMA; AUl & MPEG video dips..$34.95 

KNOWLEDGE MEDIA 

436 Nunneley Rd., Ste B, Paradise, CA 95969 
(000) 78-CD-ROM : (916) 872-3826 FAX 


Inquiry 668. 
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THE BUYER’S MART 


CD-ROM 


CD-ROM \etwofking for Pecr-to-Pecr Netrvorks 

Introducing OPTI-NET* Lite 

OPTl NET Lite empEuvii data caching and prcFctching 
lechtiolijidc!! to improve the resporL-M? Units for ckcnts 
faring CD-ROM resuurccs on pccMO’pccr networks. 
Call for yoi 4 f free catalog featuring our line of CD-ROM 
soliiUons including the complete OPTl-NET software 
family, OFTI-CDcaciw™ CD-ROM caching, multi-drive 
CD-ROM hardware, and networked CD-ROM titicsf 

ONLINE COMPUTER SYSTEMS, INC. 

PlashrAX IttrumiatiurL tioitine 301-1^1-2120 
501-*2^3700 or FAX m al 30M2fl^2905. 


Inquiry 669. 


New and Updated CDROM Titles 

Cica MS Windows COflOM. Thstids oE Windenvs prurms ..$29.95 


GlQa Games CDROM, Games for DOGWlndows...$39JS 

Space and Aslronomy, Tlisnds NASA imapes/data.$S9.95 

G User Group Llbnry, G source codt D«c 93......$<19.95 

Simlal MSOOS CDROM. DOS Sharsw3re/Fre«wars.$29.95 

DRZ Ham Radio CDROM, FCG Callsign Dh & Shnvar..$29.95 

Hobbes OS/2 CDROM, OS/2 SharflwatH/Frafiwatfi .....,h...$29.95 

SouruB CudlB CDROM, 550 Mb soutss, DOS/Onk.....$39.95 

Gutenbatg Project. Uierature and docs.................$39.95 

Linux Oparatlno Sys, OS, XI1, full sre.$49,95 

FriM&SD OpemlinQ Sys. Ver 1.0, fcml sic. X/SNU.....,.$39.95 

Ubris ftrttannla. MSOOS TBCh/ScVEtigmBBr.,......$69.96 

XHflS/Gnit CDROM. fell stc. SPARC binaries......,$39.95 

Nebula lor NaXIBTEP, Ptflins for Intel MeXISTEP ..$59.95 

Ada Programming CDROM. Compllars, snunca. docs.$39.96 

Amlnei DDRDM, Amiga Shareware/f reeware...$29.95 

CDROM Caddies. Uleftlme Guaraatea.....$4.95 


Top quolllv COROMg. 100% sollsfted or full rolurvd. 

WALNUT CREEK CDROM 

4041 Pike Lape, S\t 0-212, Concord, CA 94520 

1-80l}-7ee-99O7 VIsa/WC AMEx, Fax; 1-510-074-0821 

Inquiry 670, 


COMPUTER BOOKS 


COMPUTER BOOKS at a discount 

Pfefsonal, techrdeal setvkifi. 15% dlsoonnl off most boohs 
from 14D+ puWfehBfs. Ivtetworha, Windows, nmhltectum, 
CD-FEOM, 6^, UNIX. OOP. Internet. Macinlosh. TCP/IP, 
Novell, Pentium. Worldwide shjpplrtg. GO CBK or E-mall 
70007.1333 @ CompuServe. Dom from Internel. MO. VISA, 
AMEX, DtSC, JCB cards. Free IG-page catalog. 

CompuBooks 

Ftt. 1.Box271‘D 512-321-0653 

Cedar Creek, TX 78612 Fax 512-3214S25 

S00-S80-&S1 8 


Inquiry 673. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWAHE Computerowner's coverage provides 
replacemeni of hardware, madia and purchased 
software. As liftle as $49 a year covers aeddema, 
theft, power surges and more. One call does rt all. 

1 - 800 - 800-1492 

SAFEWARE, The Insurance Agency Inc. 

PD Box 02211, 2029 N- High St., Colurntnis, OH 43202 
Now avAllahls Fn OntsrkilM 


inquiry 674, 



Inquiry 675. 


DATA/DISK CONVERSION 


THE #1 CHOICE 

in disk & tape converslorx 

lor many leading corporauons, government a^ncies. 
Law firms, and companies in every lndustry--wDnd'WidB. 

Free test • SatlBfoclIon guaranleed 

Graphics Unlimited inc. 

3000 Sacond St. North. MinneapotiB. MN 55411 
{612) 598-7571 FAX: (612) 560-B7B3 
1-600-745-7571 


Inquiry 679. 


CONVERSION SERVICES 

Convert any 9-lrack magrelic tape to or from 
over 5000 formats including 5T, BT disk 
formats & word processors. DLSk-to-dlsk don- 
versions aEso available. Introducing CD-ROM 
conversions. Cat! for more Info, 

Pivar Computing Services, Inc. 

165 Artinglon Hgifi. Rd., Dept. #0, Buffalo Grove. IL 60089 

{600) Convert (708) 459-6010 


DATABASE/ZtP CODE 


ZIP CODE IN DISKS 

Updattd wllb IIM latat 19B4 US post oblce puhilcahcifi. Tna Zip 
CQdB Dstabatsa IncludK iFp codis. cllles. stales and cuuntifls. Tfis 
Zip cdde dala tais Is In ASCII Idrntal, ind can be importM te any 

datatHSfisoftvfiirB a j.* mm 

ONLY S49*00 

FREE ZIP CODE RND€H SOFTWARE In le^ ttUA One sacvild. Find 
any jlp Cddes^, cill«$. of counl'le^. Lise tham numerically or 
alphaberili:^^ 

PUMA INSTRUMENTS 

2SMt RAINTREE LN.. SANTA CLARITA CA 91350 

Tel, (605) 297-6379 Fbk (805) 297-7081 VISA4WC 


Inquiry 680, 


CELLULAR PHONES 


TWO CELLULAR PHONES 
WITH ONLY ONE NUMBER 

Our cellular software will allow you to 
change phone numbers and elec¬ 
tronic serial numbers on 

MOTOROLA - MITSUBISHI • PANASONIC 
NEC • RADIO SHACK < NOKIA 

WHY PAY TWO CELLULAR BILLS? 
Put the same number on as many 
phones as you like! 

Only $495! 

W© can also sell you a hand held 
cellular phone with your existing 
number for only $395,00! 

Cellular Press 

421 N. Rodeo Or. #15318, Beverly Hills. CA 90210 

Phonei 310'288“2174 
Fax on Demand: 305'34S-7674 

Call from your fax handset and follow the vdioe 
prorrpts to receive complele technical specfficalions 


Cross Assemblers 
Simulators 
Disassemblers 


>$»• 

vs. 


PseudoCorp 


TI B Thirinbl& Shoals Blvd. Newport News, VA 23606 

(804) 873-1947 Pax {804) 873-2154 
BBS (804) 873-4838 


Inquiry 676. 


DATA RECOVERY 


Ontrack 

DA TA RECOVE RY 

^ Proleasional service reccwnrnflridBd by ma|Or hard 
drive manulactur&rB * Eicperti&e in virtually every 
□p^raling system & media stQrage device » 24-hDuf 
support with weekend, prlorlly, 8 on-sIte service 
available « For fast, successlul Tiesulta, call: 

MH:1-B00-872-2S99 • CA: 1-B0D-TSZ-7SS7 
UK; 44-81-974'55Z2 • GERMANY: D130-S1S-198 

Cap. HsAdquaPas: S3St Buiy Clnv«. SPsn Pt^lfia. MN 5S3<B 


DISK DRIVES 


WORKSTATION PRODUCTS 

Disk, opllcel and tape drives tor RlSC/lr^tel 
platforms. Reliable, cost-effective solutions. 
Supporting IBM PS/2, RS/eOOO, Sun, HP, DEC, 
SGI and ottiera. Installatlor^s Worldwide. 

COMPUTER TECHNIQUES 

625 E. Merrlit Awe. Suite K 
Merrilt Island. FL 32953 USA 
Call 407-453-&783 Fax 407-452-3757 


Inquiry 681. 


DISK DUPLICATION 


Quality & Cost Compttitive Disk Duplicating 

IQ yeer? er Qiii^Qiignce. Our $enncefi Include: 

♦ Labeling ♦ FulllMimni + Dislfibutwfi 

4 PecMglng eFefil tumerDLXid * Quality bulH rtiakieites 


We alafl effac data preparation and CD-ROM devalopmenl 
Bervices 


Call us today I 

(eOO) 860-1033 or (708) 858-4566 


Media Conversion Corp. 

BHX) Ftoo^evelt Road, Building Q/Suite 
GlenEllyr IL 60137 


Inquiry 671. 


Inquiry 677, 


Inquiry 682, 


COMMS SIMULATION 


Demonsirate, test or 
bundle from fax-scanning 
to ISDN, NO line or 
Installation costs. 

WORLDWIDE PHONE- LINE SIMULATORS 

Fax Scanner (9 10 18 Volts) $45 £28 

One-way Olal-up rUle’) $125 £79 

Two-ww Dial-up rCemo') Sifl8 £119 

e-way ISDN (rent or buy) (torn $599 £370 

FRBELINK <’> GeodYhinKing "lo 

Access 444 (0) 644 291803 Fax..292803 Visa 



DATA 

RECOVERY 

WHEN I.T. 
MATTERS 

Bacowjj, Caiwisicn IXpcai™ Siafcras 
USfc«S-321-25e5 Fas: «S,3^1,^7^1 
lJl(;444(1)i734-a9]OG Pa*; M4 IOl734-6mMfl 


Ajrvy Tape, OFrtlcBF, Can- 
rldg« cl Forma] 
Whaihiir parllally Over- 
writiBfi ar damagad. 
Voaon m world l«sei«*t 
In Tapa £ Optioal Data 
Rfrcovarv CflFi recovar 
arty data anywhere ern 
ths suftaqa. Hacovanaa 
from 1/2', ir4'. oczooo. 
4 mm, 6mm ExafayEe, 
DSC TKw, 34W, Worn. 
MagnaEo 0|pllaal etc. 

V O G O N 


FULL SERVICE DISKEHE DUPUCATION 

* All disk formats, 100% virus checked 
‘ Available In a variety of colors 

* Custom silkscreenlng 

* Bulk diskettea also available 
Manufacturing diskettes in the US. since W7B 

Syncom Technologies, Inc. 

1000 Syncom Drive. Mitchell, SD 57301 

1-800-843-9862 


Inquiry 672, 


Inquiry 678. 


Inquiry 683. 
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EDUCATION 


HARDWARE 


HARDWARE 


B.S. & M.S. In COMPUTER SCIENCE 

The American Institute for Computer Scienoes offers an in- 
depth home study program to earn your Bachelor ol ScierKa 
and Master of Science degrees in Computer Science at 
home. B.S. subjects covered are: MS/DOS, BASIC, PASCAL, 
C, File Processing, Data Structures & Operating systems. 
M.S. program Inciudes subfects In Software Engineering and 
Artificial Intelligence. 

AMERICAN INST, for COMPUTER SCIENCES 

2101-BY Magnolia Ave South, Ste. 200, Bimangham. AL 35205 

80Q-767-2427 205-323-6191 


FLOPPY DISKETTE 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 

• We are a manufacturer under the licence 
of Sony corporation. 

• Our disks are all 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 

• Available products; 2HD, 2DD, Clam Shell. 

• Our own brand MEGA and OEM or bulk 
are also available. 

• Duplicator & wholesaler are welcome. 



Upgrade slow 386 with 
48633,50*. or 66* Mhz 
motherboards from $88. 

*Made by IBM - 3 year warranty 

486 Systems from $588. 

1 Year Parts, Lifetime labor warranty 

MONEY BACK GUARANTEE 

For immediate information any time, 
call (718) 335-9725 from your fax and 
request document number 8101. 
Fulmark 73 Spring SL, #407, NYC 10012 

1 ( 800 ) FULMARK or 

(212) 274-1194, fax (212) 274-0803 



Inquiry 687. 


DC POWER? PC APPLICATION? 

* We have solutions 
•12, 24, 48, 72, 125, 250 VDC 
• Panel Mount, Rack Mount 
Computers and Power Supplies 
*Sales and Service Support Since 1976 

TRANSDUCTION LIMITED 
SI55 SPECTRUM WAY, BLDG. 23 
MISSISSAUGA, ONTARIO. CANADA L4W5A1 
U.S. and Canada Sales 1-600-266-0427 
International: 

Tel: 905-625-1907 - Fax: 905-625-0531 


Inquiry 691. 


HARDWARE/DSP 


DSP & DATA ACQUISITION 

PC based OSP boards for Data Acquisition and general 
purpose signal processing, based on the Tl TMS320 series of 
Fixed and floating point DSP processors 
Software for program development, as well as extensive Data 
Acquisition, ItT, and other applications software, is included 
with each board. 

33MFL0PSTMS320C31 based Model 31OA with high speed 
analog I/O is priced from S700. 

Dalanco Spry 

89 Westland Avenue. Rochester, NY 14618 
Ptxxie. 716-473-3610 Fax; 716-271-8380 


Inquiry 692. 


INMARK IND. LTD. 

(HK) 

1A Man Foong Industrial Bidg. 

7 Cheung Lee Street 
Chai Wan, Hong Kong 

Tel: (852) 558-2203 Fax: (852) 897-3700 

YHC CASSETTE IND. LTD. 

(TORONTO) 

75 Saintsbury Square. Scartiorough 
Ont. Canada M1V3K1 

Tel: (416) 321-1179 Fax: (416) 321-8451 


Inquiry 684. 


FLOW CHARTS 


FLOW CHARTING 3 



• High resolution print ouls... 
dot matrix or laser 

• Multi-page charts... 
portrait or landscape 

• Import/expofi capabilities 

• 35 shapes. 10 fonts, 4 line styles 

Caff for tree demo disM 


PAHON & PAHON 800-525-0082 exL 1317 
Software Corpo rat lon4a60ochnmOr..M(xgeiHUI.CA96037 


buy • SELL* TRADE 

NEED TO BUY 

IBM CAU’S, LAMS. SDLC Card. MC 
Store Loop Adapter. Any Quantity 


CONNECnVITY 

IBM 4MB TOKEN RING 49.00 

IBM 4MB TOKEN RING MC 99.00 

IBM 16/4 TOKEN RING MC 249.00 

IBM 16/4 TOKEN RING AT 349.00 

IBM 5250 EMULATION AT/MC 249.00 

IBM 3270 EMULATION AT/MC 99.00 

IBM 8228 MAU 225.00 

IBM 8218 COPPER REPEATER 275.00 

IBM 8220 FIBER OPTIC CONV 675.00 

DCA IRMA I BLOWOUT 49.00 

DCA IRMA III 199.00 

DCA IRMATRAC 16/4 299.00 

MADGE TOKEN RING 4MB (new) 69.00 

SOFTWARE 

IRMA WORKSTATION WIN 249.00 

IRMA WORKSTATION DOS 249.00 

ATTACHMATE EXTRA 200.00 

ATTACHMATE EXTENDED 249.00 

IBM 3270 PC EMULATION 149.00 

IBM PERSONAL 3270 V.2_200.00 


IDEA 5250 EMULATION 99.00 MC 
Piedmont Data Systems 

Atlanta. Georgia 

Phone (404) 449-3425 FAX (404) 441-1961 


LANS 


The $25 Network 

Try the 1st truly low-cost LAN 

• Connect 2 or 3 XTs, ATs, 3B6s. 486s 

• Uses serial ports and null modem cable 

• Runs at 115K baud - approx 85(X) bytes/sec 

• Runs in background, totally transparent 

• Share disks and printers, etc. 

• Needs only 15K of RAM 

Little Big LAN 

The most flexible network 

• Peer to Peer LAN to 250 nodes 

• $75 total software cost, not per node! 

• Link via serial, parallel, or Modems 

• Link via Ethernet or Arcnet 

• Mixed mode routing 

• Typically only 40K of RAM 

Skeptical? We make believers! 

Information Modes 

P.O. Drawer F, Denton, TX 76202 
Tech 817-387-3339 Orders 800-628-7992 
Hours 1-5 Mon/Wed, 9-5 Tue/Thu/FrI CST 


Inquiry 685. 


Inquiry 688. 


Inquiry 693. 


WINDOWS FLOWCHARTER $129 

RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win¬ 
dows; 200 shapes auto acMust in size; diagonal lines 
and curves; auto line routing and re-routing; Olf 
server; click on a shape to Dring up a sub-chart; 
import/export bitmaps and metafiles; Cal! for free 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Couit. Loveland. CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4880 


FOREIGN LANGUAGES 


FOREIGN LANGUAGES 

Arabic, Hebrew, Russian, Chinese, Japanese, 
Indian, S.E. Aslan - all the world's languages in 
Windows. Full support for mixing Arabic, Persian, 
Urdu, Hebrew -t- English. Chinese and Japanese 
type vertically/horizontally. Easy to use! From 
$149.95. Call or write the WinLanguage'' experts! 

Gamma Productions, Inc. 

Tel 310-478-6774 Fax 310-478-7765 

2130 Sawtefle Blvd. #305. Los Angeles. CA 90025 


Inquiry 686. 


Pre-Owned Electronics, inc™ 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
_Educational Buyer since 1985_ 

APPLE 11* & MACINTOSH* 

SYSTEMS » PARTS * EXCHANGE REPAIRS 

Call fora Catalog... S00~27 4"5343 

INTL: 617-275-4600 • FAX: 617-275-4848 

205 BURLINGTON ROAD ■ BEDFORD. MA 01730 


Inquiry 689. 


HEWLETT-PACKARD 

Buy - Sell - Trade 
LaserJet ColorPro 

DeskJet DraftPro 

RuggedWriter DraftMaster 

Electrostatic Plotters DesignJet 

HP 90CX) Workstations and Vectras also available. 
Ted Dasher & Associates 

4117 Second Ave., S. Birmingham. AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 


Inquiry 690. 


LAPTOPS & NOTEBOOKS 


Hard Disk/Processor Upgrades 

Toshiba, Compaq, AST, Texas Instruments, Grid, 
and many others. Get the performance and 
capacity you need to run today’s demanding 
software applications. Reasonable prices. We also 
carry a full line of memory products! 

PORTABLE PROFESSIONAL 

105(X) Richmond Ave., #201, Houston. TX 77042 

800-222-6647 


Inquiry 694. 


LASERJET FORMS OVERLAY 


Forms Overlay for Windows... 

Forms Electric is the forms overlay solution for 
LaserJet & compatibie printers. Use your preferred 
Windows applications to create HP PCL macros 
for use with Windows. DOS and non-PC appli¬ 
cations. Only UK £59.95 + p&p ($99 approx). 

...DOS. Unix. HP and AS/400 

Visual Software 

15 Cleardene, Dorking, Surrey RH4 2BY, UK 
Tel & Fax: +44 306 742425. CIS 100023.1167 


Inquiry 695. 
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THE BUYER’S MART 


MAILING/SHIPPING SOFTWARE 


*** SHIPMASTBR 

$ 79.95 Maifing & Shipping Software 

Beg $29Sm Limited Offer/// 

* Seneratss Address Labels, COD Tags S UPS Manifest 

* Eliminates UPS Calcuiatms <5 MuftTChari Look-up 

* Sasy-todi^lQW Mem Screens & Pop-Up Colored Windows 

* Intsrfsces wiW DBS Invofcing/Accotinting Packages 

Free Bonus! Includes Built-in Message Scheduler 
O $7S.95 ShipMaster {Mailing Shipping Software) 

□ $4 9.'d5 CheckMasie r (Persniui/BoskiBss Check Uoal!) 
n 329,95 BudgetMaster (Financial Budostary Foreeasled 

* sts5 sitipfiiag i tee f.7e%smt 

cr Visa □ MasterCard □ Check n COO Cash only 

Card #_ExpDate_ 

n 3,5"IBM-PC □5,25" IBM-PC n Apple Macintosh 
Please FAX your order w/compsny name , add ness phone # 

Dolo Bvsfness S/sfems 

122-A 31st St. Newport Beach, CA 92663 
{m} B75-0731 _ Faa: (714) 675-0741 

Inquiry 696. 


MULTIMEDIA/CD-ROM 


CD-ROM DEALERS/USERS! 

We are your expert In CD-AOMI 
Worldwide dlstribytion end production! Inol. 
Scanning, masiering, selling. Programs, art. fonts, 
hard/softcore etc. Please oall tor actual pricesl 

Multi Media Systeme Dresden 

c. 0 . Mr H, Morgenstem 
Columbusstr. 8, 0-01159 Dresden, Germany 

Fax: (49) 351 4325513 

Inquiry 697. 


SCIENTIFIC SOFTWARE 


Scientific & Technical Software 
Call for our latest FREE cotolog 
1.800.622.3345 

ScfTech Is your eouroe for the bsEE value in sclentlNc arid 
tectinicH) softwarB. Wlora than 1250 pnxluctg.. 

1 , 310 . 472 .Ofl 44 2231 N. Clyfeoum. Ave. 

FAX 1.312.472.0472 Chicago. IL OOSH 



Inquiry 701 


Inquiry 702. 


THE ULTIMATE SOFTWARE SECURITY 

• STOPCOPY family - UNCOPIABLE copy (Kotecttoo 
9 STOPVIEW soflwara encryption 

• NETLIMIT n^orA licenae metering 

• DOS. WlnUawe. Maainloeti, OS/2, auRMrt 

B Mo sounce oode changae re<iuitBd - (or ANY of our prod¬ 
ucts In AMY onwIronroBnl 
9 Our produds destncy ALL of our oompetlllQn 
■ Call for FREE demo disk, or to di&cuss our producla' 
MANY options 

BBI Computer Systems, Inc. 

14105 Herllaga Lana. SlEyar Spring. WD 20900 
80BmiY-ABBI > 800^79-2224 * 301/871 1034 * FAX:M1/4fHI 7545 


Inquiry 703. 


SERVER MIRRORING 


No'A^Stop Network 

The software solution to provide full 
Level 3 Fautt Tolerance for PC LANs. 

• Server Mirroring 

• Uninterrupted Processing 
- Continuous Backup 

• Any Network Operating System or 
Server environment 

Nonstop Networks Lfmlted, NY, NY 
212-4ei-B4SB, Fax779-29S6 


Inquiry 706, 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

Eveiylhinp wW neatJ to Packa^, [Xatribula, and Ship Your 
SoTtwarall Ffuri manuals arul trindera eo m^ara anb sh^para 

LABELS • LABELS • LABELS 

For your dlsKedes, plain or cuatom printed 
dot malriM w Losar prlnlar... free samples 

—FREE CATALOG— 

Htce & Associates 

0586 Moollcello Or., West ChesTer. OH 45069 

Phone/FDx: 51 $‘777^8585 _ 


Inquiry 707. 


STOCK PACKAGING 

to help you 

market your software 

ask for catalog QS 

Call 708 390-7744 

or fax 708 390-9B86 
PolyQuick Co. 

1243 Rand Road, Des Plaines, IL 60016 


Inquiry 708. 


NOTEBOOK PERIPHERALS 


Auto & Aircraft Power Adapters 

Batiery adsplers aWllablB to pDwer polablB campulBrs anif pririlars. 
Propfletaij dasignj Ironv Empire £i»fl|jw»iiing. Iiirouab dlslilbulloii, Qt 
OEMs 

■ Small pckaga w^Kh hlUh elllciancy 

• Plugs between computer and ilper teGepteclB (1ZV mi ZBVf 

-$99 

•OesioriedBriilinadtiln USAII 

FIS 422 infcirlB^fl canfe Im PCMCIA. Cnsirim ariacj'irii caids Iw Tfuias 
Ifislrumenls and Toshiba ngtaboolts 

Empire Engineering 

Cgitamia USA 

tel 605/643-2010 fax 800/543-2020 


Inquiry 698. 


PROGRAMMERS TOOLS 


E-MAIL Enable Windows Ap psI 

'OMS™, H'» powerful stuffr 4(phn Jeifup flOSC 
Haiudrop s Open Meif System works wilh any 
application capable of caJHng DLLs or VRXs- Wiih QMS 

S iirr applications oar> use ViM, MAPf & MHS e-rnatl. 

MS Is availablB as a DLL or a VHX. Ask us abouf lha 
source code. 

• VIsa/MC/Amex • 

Call: (214) 234-2611 

Raindrop Software Corporation 

B33 E. Arapaho Rd., Suile 104, Ricfiardson, TX 75Dfl1 

Inquiry 699. 


CRYPKErSOFTWMtniaHSIHGSrSTIM 

“KardwarB key-like pratectlun wittiaut Hie hardware key" 

CrypKfiy is a sottwars andattEan loel, oftenFtg 
> riomplate securily frimi any disk copy prcgram 
* complate ctiinpatibility wtiti any MS DOS 
rir MS WlhIDGWS 3,1 based riiachins 
- complfitfi InvIS I bilily - no disk kay. no hardware key. 
less support calls 
«inslant disaster recovery 

CrypKey is a satas Idol, allowing ycy (o sell your prCUram 

■ by InGfamants anahle the apticns (he customer 
purchased 

■ tfy riumber of nihs - a.u., sell 100 calPuiirttons tor $499.00 

■ by time period -e.g,, lease or demo your proflratn 
for 60 flays 

CrypKey uses a numeric key (hat can be transmitted t^ ptiona 
or fax. Sell your customers mors oplions, mom copies, mors 
time or mom funs Instantly, Just by making a telephone catJ 
(Great for overseas customers or dlstrtbutors.) 

"NOW AVA/lAfltf FOR NETWORKS'^ 

CRYPKEY IS PRODUCED 8Y KENONIC CONTROL - 
ENGINEERING AND SOFTWARE SINCE 1972 

Kmmk Coalnifs LiffiiteC • 7175-120! Street South East * Cst^aiy, 
mrta, Canada T2B2SB -(m} 2534280 • tan: {483}2584201 


Inquiry 704. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full leatured, beads-down data entry 
wkti fwG-pas^ vEmlicaOpn, edii languaad, 
operator statB, miKJi morel Designed tot 
I be Pa/2*. PC, XT, AT or compatibles. 

PCs (ram $395 LAN verstofi available 

FREE 30 L^ay trial 


CoiTipiJifir Key^s 

Teh 

206/77SW3 

21S29Makab Rl, 

Fax: 

206/776-7210 

Woodway, WA 98020 

USA^ 

800/356-0203 


SOFTWARE/EDUCATION 


DERIVE'^ NOW HALF-PRICE! 

DEBiVE^, A Mftthematloal Assistant combines tbs 
power of corrputBr algebra with the ease ol a mernj- 
drlven Itimrlace. U solves symbolic & numerfc 
aquatione. and does calculus, trig, vactor & matrix 
al«bra and more. IE Is programmaota, 8 plots In 2 & 
3D. Suggested List Price now ofiily $1251 
Req: M S-DOS PC compatible A Si 2K. 

SOFT WAREHOUSE, INC, 

3660 Walatae Ava. Ste. 304. Honolulu, HI 96316 
Ph; (808) 734-5801 Pan; (808) 735-11DS 


Inquiry 709. 


PROGRAMMING 


Programmers’ Team 

■ Develops sotlware selutiDOS In Hungary and 
Croatia for worldwide customers 

■ Specialized for progfammlng in MS Windows 
using Visual C/C-h- and VisuaT Basic, can accept 
any other task 

■ Raasonable prices, starling from USD 1200/prQ^ 
graiTimer/morttb 

Micronne d.O.O, tekfajc; 00385-41-311268, 311271. 

311283, .313866,323130, 323131. E-mall; 
sdjurek @ma|a.ziBms.elf. hr 


Inquiry 700. 

HVTE JUNE 1994 


KEY-LOK™ SECURITY 

Piracy survival 11 years proves effectiveness 
of powerfut multilayered security. Algorithmic 
response. Programmable memory, Eooriom- 
teal. Transparent to PARALLEL/SERIAL port, 
Counters/BeaI-TIme-Clock. MuIti-product/ 
feature licensing, DOS/UNIX/OS2. Also, 
access control system and disk drive locks. 

MICROCOMPUTER APPLICATIONS 

3167 E, Olero Circle. Littleton, CO 00122 

(303)770-1917 FAX: (303) 770-1863 


Inquiry 705, 


SOFTWARE/ENGINEERING 


New Interactive SPICE I! 


- PC.DEC, Alpha, fAacilritQ&h - MdUa! LEfarariea, RF, Power 

• Windows It Windows NT • More Than 5000 parts 

- I&Sf)ce 4 Raal Time SPICE - Wavelenri Anatyals 

• Analog/MIxed StmulaUon • Full SPICE programs 

- SohejTiatio Entry 

• FUlor Design 

P.O. Bos 710 San Pedro. CA 90730^1710 
(810)883-0710, FAX (310}e33-9e5B I 

Call for your Free Demo and infotmaliwi kit. 


starting al $95, Cainplete 


intusoft 


Inquiry 710, 






















































SOFTWARE/ENGINEERING 


SOFTWARE/SCIENTIFIC 


UTILITIES 


SAUNA: 3D THERMAL ANALYSIS 

• Models: PCBs, stacked plates, heatsinks, multiboard 
enclosures. * All heat transfer modes: convection, 
radiation, conduction • Interactive menu-driven 

• Thermal parameters library • Fast "What if: 
dimension, mat’l, finish, analyses • Easy to learn & use 

• IBM PC & Macintosh II 

Call or FAX for free evaluation program 

Tatum Labs, Inc. 

1287 N. Sao Ridge Drive, Ann Arbor, Ml 48108 
313-663-8810 FAX 313-663-3640 


Inquiry 711. 


SCIEIMTIST™ 

SCIENTIST is a program that fits equations to 
data, anything from y = a + bx - to multi-variate 
impiictt equations, interpolating functions, Laplace 
transforms, or systems of differential equations. 
Modeling and data-fitting have never been quicker, 
easier or more reliable. Now available for 
Windows^. 

MicroMath Scientific Software 

800-942-MATH Fax:801-943-0299 
PO Box 21550, Salt Lake Oty, UT 84121 


Inquiry 717. 


SOFTWARE/GRAPHICS 


TW=. PCX. Ti 

Accur 


, TARM, OIF, DB. BM^ OCX, EPS. WMF. WPQ, PtCT. JPE8 

Soft Image Format Library 4.0 

(riew version) 


"The most comprehensive raster support Phrary on the market" 
Import, export, convert, display, and print all above formats! 
Includes several sample programs with source code. Supports 
all languages. Format competibility luaranteedl G3.64, tlFF-F, 
multi-page Images etc. Rotate, zoom, scale, color reduction, 
sharpen, special-effects etc. Versions for DOS, Windows, NT, 
Watcom, OS/2, MAC, and others. 

AccuSoft Corporation 

112 TumpAte Road, Westboro. MA 01581 
(800) 525-3577 (508) 898-2770 FAX (500) 898-9682 


Inquiry 712. 


CAD/CAM/CAE Developers Kits-Windows/DOS 
NEW RELEASE! TG-CAD Professional v.5.0. 

Repiaoes TG-Professional v.4.0. Includes upgraded 20 & 30 
geometric development kits, OXF In/Out release 12 and 
(NEW) TG-CAD Draw v.1.0 All in C. This four part 
development kit Is truly "The Ultimate CAD/CAM/CAE 
Programming Er>glne.’ Comes with or without source code. 
30 day guarantee. Free 30 page technical paper. 

DISK SOFTWARE, Inc. 

109 S. Murphy Rd., Plano. TX USA 75094-9971 
Tel (214) 423-7288 Fax (214)423-7288 


Inquiry 713. 


Slrlin^s CAD ENGINE 

• Read and Write AutoCAD DWG and DXF files. 

• Object oriented, modular, database-like access 
to CAD data. 

• View, Print (rasterize), Plot (vectorize), and 
Pick (interact) motkiles. 

• Available for C/C-h- for DOS, Extended DOS, 
Windows, Sun, Macintosh and other Unix systems. 

SIrlln Computer Corporation 

25 Orchard View Dr., Londonderry, NH 03053 USA 
Phone: (603) 437-0727 • Fax; (603) 437-0737 


Inquiry 714. 


SOFTWARE/MODELING 


Announcing 6MS 2.0 from Probots, Inc. 

Eosiest & most powerful modeling & simulation tool avail. 

• Now Witt) Super spread Sheet, Super User Interlace & Inteilioeni 
Agent Modeling capehilliiesl 

• S^lfy & validate models, run smUMions, analyze results, optiiraze sys¬ 
tems & generate spectacular graphics In minutes' 

• No special training or programming required! 

• Ideai lor planning and predicting tasks! 


Act now for special Intro prices! DEALERS WANTED. 

Probots, Inc. 41 3-586-8929 

80 Darrwi Road. Sle. 3307 OAA CSm 
Northampton MA 01060 OW-^im-BOSy 


Inquiry 715. 


SOFTWARE/SCIENTIFIC 


VTcX Scientific Desktop Publishing 

• Scal^le Fonts • Font effects • Typeface customization 

• Equations • Tables • Graphics • Foreign languages 

• Multi-lingual spell & hyphenation • IDE • On-line help 

• Dos, Dos-32 and Windows versions • From $199 

TpX of Tomorrow”-Notices of AMS, March 1991 
Call now for a FREE DEMO DISK 

MicroPress, Inc. 

68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 716. 


SOFTWARE/VOICE/FAX 


HIGH LEVEL 
C LIBRARIES 

Multi-Voice and Multi-Fax are complete 
development C toolkits to access all the 
features for most voice and fax 
processing boards available today. It 
helps you write MULTI-LINE VOICE 
(and/or) FAX APPLICATION in minutes. 
Many example programs and libraries 
are delivered with fully commented 
source code. VISA/MC Accepted. 
Multi-Voice 

for Dialogic, Rhetorex, or Powerline II: $599 
for Single Line Watson Board; $99 

Multi-Fax for CAS (Intel SatisFAXtion); $199 

ITI SOFTWARE 

Fax-On-Oemand for information: (514)835-2216 
Tel: 514-597-1692 Fax: 514-526-2362 BBS: 514-635-5945 


STATISTICS 


NCSS 5.x Series - $125 

Easy-to-use menus & spread sheet. Multiple regression. 
T-tests. ANOVA (up to 10 factors, rep. measures, 
covariance). Forecasting. Factor, duster, & discriminant 
analysis. Nonparametrics. Cross Tabulation. Graphics; 
histograms, box. scatter, etc. Reads ASCI I/Lotus. Many new 
add-on modules. 

NCSS 

329 North 1000 East. Kaysville, UT 84037 

Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 718. 


TRANSLATORS 


EASY TRANSLATORS TO “C” 

• ASM-IBM ASM/370, Intel ASM86, MASM 

• COBOL - COBOL 68, 74, 85 

• PL/I -13 dialects. IBM. DRI, VAX, STF^ATUS etc. 

• PL/M - Intel PL/M 51. 80. 86, 96, 286, 386 

• Translation service; custom dialects; MS-DOS 

Micro-Processor Services, Inc. 

92 Stonehurst La.. Dix Hills. N.Y. 11746 
Tel. (516) 499-4461; Fax (516) 499-4727 


Inquiry 719. 


UNIX BACKUP 


UNIX ARCHIVE & BACKUP 

• The Complete Software Solution 

• All Leading UNIX Platforms Supported 

• Tape & Optical Backup Devices 

• Controls industry Standard Jukebox’s 

» Stand-alone or Network Solution _ 

RESTORES MANY TIMES QUICKER THAN STANDARD UTIUTIES 


WILLOW LTD. 

Call +44 202 861811 - Fax +44 202 897139 
(Distributors Welcome Worldwide) 


Inquiry 720. 


PEN PLOTTER EMULATOR 

FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview - zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/Chk/MO. 

FPLOT Corporation 

24-16 Steinway St., Suite 605, Astoria, NY 11103 

_ 718-545-3505 _ 

Inquiry 721. 


WINDOWS 


THE ULTIMATE BBS 

FRte miB FRtt FRFt FREE FREE FRlt 

Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and ail FT1EE. Call from home or office 
up to 14.4K and download for FREE, (n/8/1) 

217 - 792-3663 

Customer Servica 415-281 -4429 


Inquiry 722. 


YOUR SALES MESSAGE 

about the special 
computer product or service 
that you provide 
belongs in print 

THE 

BUYER'S MART 

can help you reach computer 
professionals and produce valuable 
inquiries for your company! 

Call 

Margot Swanson 

for more information 

603 - 924-2656 

Fax: 603^924-2683 


Inquiry 723. 


International 

Marketers: 

Sell your computer products in one of 
the fastest growing markets today! 

Reach 78,000 LATIN AMERICAN 
BYTE READERS 

Now you can advertise in 
1,2, or all 3 Latin editions of BYTE 

BYTE Mexico 
BYTE Brasil 
BYTE Argentina 

Give Liz at Giobal Ad-Net 
a cail today for more info: 

603 - 876-4311 


Inquiry 724. 
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YOUR DIRECT LINK 

ADVERTISER CONTACT tSFORMATlOH 


To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


Inquiry No. 

A 

Pago No. 

PhottoNo. 

6142 

ABACUS SOFTWARE 

64 

000451-4319 

BKiee 

322 

ADAFTEC 

211 

40a-945-B600 

254-255 

ADDA 

326 

eoo-oes-ADDA 

539 

AODTECH COMP INC 

364NE1 

90a-eO5-DflOQ 

263-264 

ADVAMCED LOGIC RESRCH 

124 

714501-5770 

301-3C2 

AGE LOGtC 

135 

619455-SeOO 

m 

ALADDIN KNOWLEDGE SYS 

71 

800223’4277 

191 

ALLMICRO 

313 

600-653-4933 

536 

ALTEX ELECTRONICS 

364NE24 

800.53 45369 

* 

AlWBFLACOMPCORPIN.A.) 
AftflERICAONUNE INC 

32B-D 

Cl 

600-200-3511 

203 

AMERICAN ADVANTECH 
AMERICAN POWER CONV 

326 

104A-B 

800-800-6BS& 

64 

AMERICAN POWER CONV 

104-105 

fl00-a00'4APC 
depi A2 

6545 

AMERICAN SMALL BUSI COMP 212 

91842S-7S55 

151 

ANGOSS SOFTWARE IhTTL 

219 

416-593-5077* ‘ 

204 

ANMABOOKS 

324 

900-462-1042 

151-152 

ANTEX ELECTRONICS 

264 

310-532-3092 

300-310 

AP PROFESSIONAL 

162 

019-699-6735 


APPLE COMPUTER INC 

10-13 

000-732-3131 

^€00 

169 

APPRO INTERNATIONAL INC 

321 

000-927-5464 

165-156 

ARISTO GRAPHIC SYS jINTU 

275 +4^40-S4?4?-111 

155-155 

ARISTO GRAPHIC SYS (U-S,) 

275 

000-631-7646 

67 

ATI TECHNOLOGIES INC 

61 

905-682-2600 

enl4444 

246 

ATR1E TECHNOLOGY INC 

326 +eeS-29995-1SS 

312 

ATS - A T. SCHINDLER 

129 

613.723-1103 

* 

AUTODESK INC 

101 

800-226-3601 


B 


149 

BEAME & WHITESIDE SAW (JNTL) 70*01-919-e31-«900" 

149 

BEAME a WHITESI DE S/W (N JV.) 79 

aaO-463-6637 

68 

BEST POWER TKHNOLOGY 

92 

8ClCh3S6-S794 

45C 

BIX 

343 

oyamn 

0OO-695-4775 

561-502 

BOCA RESEARCH EMC 

4CIS7 

407-997-6227 

69-70 

BORLAND INTERNATIONAL 

C1H 

800-330-6404 

171 

BUFFALO PRODUCTS 

313 

e)ll50S2 

800-345-2356 


BUSINESS WEEK (INTL} 

80 



BUSINESS WEEK (INTT.} 

155 



BYTE BACK ISSUES 

401S 21 



BYTE EDITORIAL SURVEY 

270 



BYTE EUHODECK (INTL) 

168 

603-924-2533 


BYTE INTERNATIONAL 

109 

800 257 9402 


SYTE REPRINTS {1 NFL) 

101 

603-924-2525 


BYTE SHOW SERVICE 

142-143 



BYTE SUS MESSAGE 

274 


164 

C 

CAUFORNIAPCPftOD INC 

279 

aOO-394-4122 

150 

CARDIFF SOFTWARE 

275 

000-65^755 

S03 

CHERRY 

MIKROSCHALTEH GMBH 

192-193 

*49-g64!3-1BD 

71-72 

COLORADO MEMORY SYS 

19 

90tM51-0897 


COMMUNICAFONINTELUGENCE 21 

ejctrsi 

415-802-7800 

73 

COMPAQ DESKTOP (N AJ 

2-3 

000-345-1516 

255 

COMPAQ SYSTEMS (N.A.) 

167-169 

000-345-1510 

74-75 

COMPEX INC 

254 

714-630-7302 

76 

COMPUSERVE 

S9 

800-846-0199 

* 

COMPUSERVE fNA) 

8aA-B 

800-840-8199 

2E0 

COMPUSHARP 

INTEGRATED SERVICES 

327 

aOO’934-4364 

77 

COMPUTER ASSOC - HEALl^R 2-0 07 

800-225-5224 

266 

computer assoc - UNICTR 

136-137 

depi 25500 
aOO-225-5224 

172 

COMPUTER DISC WAREHSE 

298-299 

dspt10500 
0Oa-959-4CDW 

304 

COMPUTER FRIENDS 

49IS8 

503-620-2291 

505 

COMPUTER QUICK 

40IS12 

415-061-6330 

173 

COMPUTERLANE UNLTO 

315 

016^064-8044 

284 

CONNER (NJ^.) 

15S 

600-755-053S 

206 

CONTROL VISION 

329 

316-031-6647 

79 

CORa DRAW 

46 

800-357-7080 

7B 

CORa VENTURA 

35 

BD0-B24-3323 

143 

CREATIVE INC 

97 

0CIO-998-LABS 

169-160 

CRYSTALOGIC INC 

109 

800-391-9190 

267-268 

CTX INTERNATIONAL INC 

177 

909-595-6146 

eo-01 

CURTIS INC 

282 

812-531-9512 

02-83 

CYBEX CORF 

251 

205r430-4030" 

500-507 

CYBEX CORP {INTL} 

cm 

20S43CMC30" 


fnovtlry No. Pago No. 

nnonfl No, 

506-509 

CYBEX CORP (INTU 

49IS15 

205-430-4030" 

165 

CYUNK 

D 

263 

80D-533-3958 

269-270 

DATA ACCESS OOBP 

207 

000451-3539 

2C1 

DATACAL DIRECT 

365 

000-237-6279 

174 

DAT ALUX CORP 

362 

BOChDATALUX 

* 

DATAPROflNFH 

136-151 

009-764-0100 
flxt^TT 


DATAPRO 

106 

009-764-0100 

£1(1277 

* 

OATAPHO 

214-215 

609-704-01 DO 
BXt277 


DATAPRO {INTL) 

209 

0O9-764THOO 

eartZTT 

239-240 

DAVISON-WORTH CORP 

329 

800-060^2707 

271-272 

DCA 

171 

000-340-3221 
axl 57DD 


DELL COMPUTER CORP (N.A.) 

cm 

000-620-3260 

* 

□ELL COMPUTER CORP (NA.) 

CIV 

0OQ-620-B26O 

04 

DELPHI INTERNET SERVICES 

232 

000-^5-4005 

274 

DIGITAL OEM STORAGE 

150-157 

soo-tapetirv 

273 

□iGrtAL RISC 

160-161 

000-332-2717 

270-270 

DISTRIBUTED PROCESSING TECH 159 

80CF323 4378 

17S-170 

DISTRIBUTED PROCESSING TECH 309 

000-322-4370 

85 

DSP DEVELOPMENT CORP 

E 

231 

BOCF777-5151 

0047 

ELIASHIM MICROCOMPUTERS 

280 

013r744-5177 

252-253 

aMA ELECTRONIC 

328 

510-656-3400 

31S 

EMATEKGMBH 

203 +49-221-529666" 

010-511 

EUTRON 

4ms 2D 

+39 36692-220" 

277-276 

EXABYTE CQRP(NA) 

F 

192 

a00-a6G-6002 

512-513 

FAST HARDLOCK 

4018 3+49-09-53969020 

527 

FIRST INTERNATIONAL COMP 

40IS2+B86-2-717-4S00" 

177-176 

FIRST SOURCE INT'L 

304 

714-440-7750 

90 

FRAME TECHNOLOGY 

22-23 

a0D-U4FftAME 
OKI 603 

08-09 

FRONTIER TECHNOLOGIES 

284 

414-241-4505 

91-92 

FUTURESOFT ENGINEERING 

G 

244 

713-496-9400 

200 

GAMMA PRODUCTIONS 

329 

310-4766774 

* 

GATEWAY 2000 

72A-J 

800-646^2050 


GATEWAY 2000 

73 

800-646-2056 

243 

GENERAL TECHNICS 

327 

000-407-2536 

207 

GENOVATION, INC 

32a 

714-633-3355 

93-94 

GLENCO ENGINEERING 

163 

600-562-2543 

95-96 

GLOBALINK INC 

162 

SOO-2S6-S06O 

290 

GMM RESEARCH CORP 

324 

714-752-9447 

241-242 

GRANITE DIGITAL 

327 

510-471-0442 

514 

GREY MATTER LTD 

4018 16 

*44-01364-53071" 

209-210 

GTEK INC 

H 

324 

600-202-1835 

640 

HERGO ERGONOMIC SUPPORT 314 

80(^232 8737 


HEWLETT-PACKARD 

26-27 

800-LASEFUET 

|}JctS246 


HEWLETT-PACKARD 

39 

a0CF533-1333 

£jftei99 

224-225 

HI LO SYSTEMS 

329 

510-623-8060 

211 

HOOLEON CORP 

320 

602-^4-7515 

270^280 

HORIZONS TECHNOLOGY 

149 

610292-8331 


I 


201 

IBM MICRCaECTRQNICS 

130-131 

eOO-PQWEHPC 

' 

IBM PC DIRECT fWa SELECT) (NA.}150-151 

6D0-426-755T 

* 

IBM PC DIRECT (N-A.) 

80, 50A-H 

800-420-7604 

* 

IBM {EUROPE) 

40IS 24A-H 


* 

IBM PERSONAL SW PROD 

206 

6D0-3-IBM-OS2 

97 

IBM VISUAL AGE 

9 

80O-3-IBM<^S2 


IBM WORKSTATIONS (N 

142-143 

800-IBM-6676 

Bxt6S2 

98 

INTEGRAND RESEARCH 

240 

209-651-1203 

99 

INTa CORP 1W,A.) 

40A-D 

800-538-3373 

282-233 

INTERGRAPH 

174*175 

800-345^856 

212 

10 TECH 

326 

21fr43940ai 

146-147 

ITERATED SYSTEMS 

243 

800-437-2^ 


J 


179 

JAMECO ELECTRONICS 

311 

0OO-B31-4242 

* 

JDR MICRODEVICES 

323 

800-530-5000 

320-321 

JVC INFORMATION 

205 

714-361-1292 


hiqv^ No. P^o No. 

Phono No. 

100 

K 

KEASYSTEMS LTD/ 
ATTACHMATE CANADA 

IOC 

HXFBea-a/ce 

101 

KFC (NA.) 

01 

eO1>-253-2072 

213 

K1LA 

325 

303*444-7737 

102-163 

KINGSTON TECHNOLOGY 

253 

714-435-2600 

107 

KNOWLEDGE GARDEN INC (MA) 

245 

510-248-5400 

166 

KNOWLEDGE 

GARDEN LTD (EUROPE) 

245 

+44-7S3-790755 

SIC 

KUO FENG CORP 

401513+080^2-754-6498" 

190-197 

L 

LA TRADE 

320 

800-4334726 

530-537 

LABTAM 

401522 

800-393-5780 

214 

LAGUNA DATA SYSTEMS 

329 

aOO-930-TAPE 

132-133 

LANDMARK RESEARCH 

INTL CORP 

117 

BOO-683-66a6 

534 

LANSOURCE 

401S18 

+44-223-237778 

194-195 

LEAD TECHNOLOGIES 

318 

S00.e37-4e99 

319 

LEXMARK PRINTERS 

122-123 

000-355-6036 

517 

DGATURE LTD 

4OIS0 

+972-2-513-563 

519 

LOGIC PROGRAMMING ASSOC 

4tMS 24+4*01-8740449" 


LAL COMMUNICATIONS 

331 

&O9-S03-O110 

519 

M 

MAGIC/MSE 

4013 9+972-3*751-1901" 

lOS-106 

MANNESMANN TALLY {NA) 

256 

800*643-1347 

532-533 

MARX DATENTECHNIK GmbH 

401510 

fijrt. 19 
+49-6403-1565 

107 

MATHSOFT INC 

229 


* 

MCGRAW41ILL PROF REF 

223-225 


*• 

MCGRAW-HILL BOOKS 

167 

800-257-9402 

*■ 

MCGRAW-HILL BOOKS 

las 


520 

MEGAOATA 

401514 

516-5094050" 

190 

MICRO 2CXX) 

317 

000-864-0008 

313-314 

MICRO SOLUTIONS COMP PROD 202 

000-295*1214 

103-104 

MICRO SOLUTIONS COMP PROD 301 

000-296-1214 

181-102 

MICRO SOLUTIONS COMP PROD 303 

000-295*1214 

235-230 

MICROCAL SOFTWARE, INC 

331 

000-969-7720 

257-250 

MICROOATA 

326 

000-539-0123 

« 

MICRO-INTERNATIONAL, INC 

312 

000-967-5667 

205*280 

MICRONET TECHNOLOGY 

152-103 

900-800-DISK 

100 

MICROPOUSCORP 

209 

000-395-3748 

• 

MICROSOFT CORP 

10-17 

000-370-0996 

* 

MICROSOFT CORP 

29 

eirtCN3 

* 

MICROSOFT CORP 

30-37 


* 

MICROSOFT CORP 

09 



MJCHOSTAH LABORATORIES 

326 

206-453-2345 

109 

MICROWAV 

05 

506-740*7341 

116-117 

MJNUTEMAN 

49 

000-230-7272 

530 

MITAC INTERNATIONAL CORP 

401511 

+006-2-5010231 

* 

MOTOROLA RISC DIVISION 

IS 


110-111 

N 

NANAO USA CORP (N.A) 

63 

310-325-5202 

215 

NATIONAL INSTRUMENTS 

330 

800-433-3480 

521-022 

NATIONAL INSTRUMENTS 

4mS4 

512-794-0100 

207 

NECRISCSEBVER 

194-105 

aOO-NEC-INFO 

* 

NETWORK COMPUTING DEV 

30-31 

800-800-9599 

208 

NEURON DATA 

133 

800-876-4900 

130 

NEVADA COMPUTER 

310 

ext 827 
e0(>982-2925 

259 

NEWVCHCE 

325 

703440-0670 

256 

NEXT WAVE SYSTEMS 

325 

eOCF29€-2211 

112 

NOVELL, INC (N.A.) 

209 

BOO-NETWARE 

113-114 

NSTL 

291 

610-941-9600 

S10 

0 

OUVETTl SYS a NETWORKS (INTT.) 2-3 


S2S 

ON TIME MARKETING 

401S24 

+4340437472 

115 

OSBORNE MCGRAW-HILL 

264 

000-022-8150 

216 

OVERLAND DATA INC 

330 

000-729-0725 

190 

P 

PACIRC COAST MICRO 

322 

619-581-6040 

234 

PACIRCSOFTWORKS 

331 

800-541-9608 

110 

PASSPOFTT DESIGNS INC 

03 

415-726-0200 


PC EXPO NEW YORK 

295 

003029-3970 

541 

PCOUTFriTERSING 

3a4NE4 

exi921 

0OQ-9Q9-515S 

119-120 

PC POWER a COOLING 

51 

000-722-6555 

121 

PERSORINC 

213 

000-366*5200 

217 

PERSONALTEX 

331 

&DC-8Q0-79{)e 

523 

PHARLAPSOFTWAFEINC 

4045 19 

617-001-1510 

122-123 

PINNACLE MICRO 

7 

714-727-3306 

535 

PIONEER HIGH RD (GB) 

LTD (INTL) 

CIV 
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YOUR DIRECT LINK 

CQHTACi mfomAmH 


hniafry No. Pago No. 

PAoiwNd. 

124 

PKWAHE INC 

266 

414-354-8699 

529 

PORA CORP 40IS 23 +8B6 2 0a36Sa2" 

192-193 

PRIMAX ELECTRONICS 

322 

eOO-PRIMAX-1 

202 

PRISMAOFFICE COftP 

381 

aao+RiSMAi 

261-262 

PRO ENGINEERING 

327 

613-738-3864 

104 

PROGRAMMER'S PARADISE 

44-46 

800-445-7899 

316 

PROMETHEUS PRODUCTS (N.A.) 

32A 

S03^-9€00 

298-300 

PROXIMAGORP 

Q 

167 

61S-457-5500 

125 

ONX SOFTWARE SYSTEMS LTD 

22G 

000-363-9001 

dxtlOl 

218 

OUALSTAR CORP 

329 

618-882-5622 

120 

QUARTERDECK Ql+lCE SYS 

43 

310-39e-9e51 

289 

QUATECH INC 

179 

aoO-SBS-llTQ 

197 

QUATECH INC 

R 

296 

800-553-1170 

12B 

RAINBOW TECHNOLOGIES 

115 

800-052-3569 

246-249 

RCI 

325 

906-674-4072 
ext 71 

IBS 

REOORTEC INC 

319 

600-729-7654 

109 

RI=G SYSTEMS 

87 

000-648-8324 

192-163 

ROSERTSON-CARUSO & ASSOC 

42 

404-112-0600 

290-211 

ROSE ELECTRONICS 

148 

600-333-9343 

297-296 

R.D.I. 

s 

196 

619-556-6965 

317419 

SAMTRON DISPLAYS INC (NA) 

161 

310-802-8425 

219 

SANGOMA TECH INC 

324 

890-386-2475 


Inqutfy 

No. 

P^oNo. 

PtNMlO No. 

305-398 

SCEPTRE TECHNOLOGIES 

152 

eOO-70e-2&78 

223 

SEALEVEL SYSTEMS INC 

624 

803-048^4343 

524 

SEKISU) CH EMICAL. CO LTD (INFL) 127 +81 -8-355-4375“ 

133 

SEQUITER SOFTWARE (NC 

106 

403-437-Z410 

24+245 

SHAFFSTALLCORP 

330 

800-243-347S 

153 

SHAREWARE 

235 

800-448-3335 
6X1E3F 

237-236 

StGMA TECH SOFTWARE 

32S 

816-380^8132 

200 

SrUCON VALLEY COMPUTER 

306-307 

eoo-60CLeiii 

221-222 

SIUCONSOFT INC 

326 

0OO-9SM411 

154 

SOFTARC 

216 

416-754-1856“ 

293 

SOFTWARE SECURITY 

164 

203-329'74ZS“ 

294 

SONY 

147 

2014788190 

185-186 

STARTECH IhTTERNAUONAi 

330 

619^278-3600 

131 

STATSOFT 

96 

910-583-1149 

307 

SUN PRO 

138 

800-2SUNPRO 

526 

SYMANTEC (INTL) 

51 

4aa-25a-307(] 

134-135 

SYSTATiNC 

112 

7100-884-5670 

199 

S. A, G. ELECTRONiOS 

308 

50a-efl9-01fl0 

223 

T 

TALKING TECHNOLOGY INC 

325 

800-865-4804 

136 

TEKTRONIX 

55 

800-835-6100 

aitt32J 

137-136 

TEXAS INSTRUMENTS 

69 

aOCLTI-TEXAS 

295 

TOSHIBA AMERICA INC 

190-191 

000-457-7777 

247 

TRANS 2000 

326 

310-908-8014 

236 

TRI VALLEY TECHNOLOGY INC 326 

510447-2030 

158 

TRINITY CORP 

120 


139-140 

TRIPP LITE 

54 

312-755-8741 


Int^by No. Pago No. Phoao No. 


226-227 

U 

UNICORE SOFTWARE 

327 

aoD-aoo-Bios 

* 

UNIX OPEN SYSTEMS 

310 


187 

V 

VALFTEK INC 

321 

413-548-2700 

228 

VICTOR Y ENTERPRISES TECH 

327 

B00-727-347S 

229 

VlDEX, INC 

324 

503-7588521 

141442 

VIEWSONIC 

63 

909^559-7976 

531 

VOCALTEC LTD (IP^TL) 

285 

+9(72-9-562121 

525 

W 

WALKER, HPCHER & QUINN (tNTL) 53 

206-217-7100 

296 

WATCOM 

145 

519-886-3700 

157-158 

WIBUIINTL) 

48 +49-721-377456^ 

157458 

WIBU(U,S.) 

42 

301-570-349(7 

308 

WtNBOOK COMPUTER CORP 

169 

800450-0712 

236 

WINTEKCOBP 

324 

000-742-6809 

231 

W1NTEKCORP 

330 

800-742-6009 

143-144 

X 

XVT SOFTWARE INC 

9B-99 

000-678-7980 

311 

z 

Z-COOE SOFTWARE (N. A.) 

127 

415-098-8649 

145 

ZEOS INTERNATIONAL 

110-111 

B0O-SS4-522S 

232 

Z-WORLD ENGINEERING 

329 

918-757-3737 

303-304 

ZYXELUSA 

201 

714-693-0008 

* Correspofid direcify with company. 

** FAX Numhar 


I 

I 

I 

I 


BYTE ADVERTISING SALES STAFF 

David B. Egan, Assovsate Publishar, One Phoenix Mili lane, Peterborough, NH 03458, Tet. (603) 924-B673, fax: (603) 924-7620 

Diane Uebertnan, Director, Inside AdvertiBing Sates, One Phoenix Mitt L^r>e, Peterborough, NH 03458, Tel. (&33} 924-2518. Fax: (608) §24-2668 


NIWENOUNP 

ME, NH, VT, MA, HI. CT. ONTARIO 
CANADA & eastern CANADA 
SanlonK L Rble^i j617) 550^4 
pAtf Cia Psyne (Snaj f2i-a5S4 
McGraw-H® Publicationa 
24 Hartwell Avenue 
Leulrtgtor. MA 02173 
FAX: (817)850*5595 

EAST COAST 

NV, NYC, W, DE, PA 

Kim NOfria (212) 512-2545 

Jonelfter Sawyer (003) 824*2055 

McGraw-Hill piajacailoee 

1221 Avenue et Anpertcae—2Bih Ffoor 

New YorK.NV 10020 

FAX: (212} 512-2075 


flOimiEAST 

NC, SC. OA, a, AU tn. ms. ah, la. 

KV, DC, MD. VA, WV 

(AaryAnn CoukWig (404) 543-4752 

Brian Hig^ne (003} 024-2051 

McGraw-Hill Publlqatlone 

4170 Aslrtwtf-Duilwomly Hd., Suite 520 

Atlanta, GA 30310 

FAX; (404) 252^50 

MIDWEST 

IL, MO, KS. lA, ND. SO, MN, 

Wl, NE. IN, Mi, OH 
Kurl Kelley (312) 610-3328 
Ed Were (00-3)824-2504 
McSraw-HIB Publicationa 
Two Prudenilal P^e 
180 North Stetson Avh. 

Chicago. iLOoeoi 
FAX: (312) €16-3370 


SOUmWEST, 

RCCKV MOUNTAIN 
OO, (S^.TK 

jennliw WaBser (214}7D1 -b 4BB 
Brian Hig^rte (603}024«2€61 
McGraw-Hill Publlcattooe 
14850 OuoTuni Df ., Suite 350 
OalEaa, T> 75240 
FAX; (214) 951-6208 


NORTH PACIFIC 

NORTHERN CA, OR, IP, MT, WY. UT 
Roy J.Kopa (415) 513-6B61 
Jsreas Sell (603) 8S4-S652 
SILICON VALLEY, HJ. WA, AK, 

W. CANADA 

Sill McAfee (41S) 513^5862 
iareK Ball (603) 824-265Z 
McGraw-Hill Puijilcallons 
1800 apanal] Streel. Suite 200 
San Msiee.CA 84403 
FAX: (415} 513-65187 


SDUTII PACIFIC 

ORANGE CDLINTY 
SAN DIEGO COUNTY 
Beih Dudes (T14) 7B5-61 4 o 
B red Dbren 603} 824-2674 
MtXaraw-HIH Publications 
15635 Anon Pkwy., Suita 290 
Irvine, CA 52716 
FAX; (714) 753-8147 


Peterborough^ NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hantwwe/Sonwm Sliowcf 

Merit Stone (603) 924-2695 
Ellen Perham (803) 924-2658 
SYTE Publications 
One Phoanix Mill Lane 
Rfftercofmi^. NH 0345S 


Tl» Suyar'a Mart/Cla»m«di 

Margot L. Bwar^n (603) 924-2656 
BYTE PUWicsIwns 
One Pboenii Mill Lane 
PBlerboreugh, NH 00458 


BYlEOecfi 

Su&an RaetelUni (603) 924-2596 
BYTE Publications 
One Phoenix Mill Lane 
PetertMreoflfi, NH 03458 


EUnC-DECK 

Joseph Mabe (603)924-2633 
BYTE Publications 
One Ptioenix Mill Lane 
Peterboreogtl. NH 034SB 


Rflifliiiui Atfvartieini ii 

Ed Wars (803) 824-2584 
Fax; (503) 924-2583 


INTERNATIONAL ADVERTISING SALES STAFF 


UNITED KHflDOM, 

FRANCE, BENELUX 

Gary Lunas (444 71 485 5758) 
Jcnathen McGowan 
(444 71 485 6781} 
McGraw-HII Publishing Co, 

34 Dover SI. 

London W1X4BR 
England 

FAX: 444 71 4956734 
TEL£X: 892181 


OniUNT, IWFnEHUIND, 
AUSmiA 

JOngen Hotse 

McGraw-HHI FoWiBhing Ctj. 
LI^IgstresBB 18 
D-60323 FrankFun 
Germany 

Tel:-HIS 68 7140 7140 
FAX: 149 687146 7146 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1^609426-7676 


For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609426-5526 


ITALY, 

SCANDINAVIAN CDIMTIIIEE 

Zana CcopG. Amanda Blasketl 
A-Z Inlsmatlpnsl Salas Dd, 

70 Cbaft Farm Road 
London NW1 8AN 
Engtand 

Tal:-i44 71 2843171 
FAX: ■►4471 2643174 

ISRAEL 

Dan EhrllOi 

Ehrfidi CommunlcBlwn intL 
P.O.BOX 0S 
Herillya 46101 
Isreel 

Tel: +972 9 556245 
Tel: +972 9 558245 
FAX: +972 8 565855 


TAIWAN 

Janet Wang 

TTiIrd Wave Pubiiehing Gorp. 
2nd FL. No. 1^2, Lana 231 
FiJ Hsing North Hoad 
Taipei 105 
Taiwan H O C. 

Tel: +886 2 7136959 
FAX: +858 2 7158487 

UONC KOM 

Zoe Yen 

Third Wave Publlsbing Corp. 
Unit 2, 5F Hing Web Center 
82-84 To Kwa Wan Road 
Kowloon, Hong Kong 
Tel: +6S2 764 3638 
FAX: *862 764 3857 


JAPAN 

MaeaidMod 
Ttanswodd MedM Inq, 

7{1Z. 2-28-3 Ntehlgelanda 
Shlragawa-ku. 

Tokyo 141 
Japan 

Tel: +81 3 33867465 
FAX; +81 3 37880674 

A, Suzuki 
Nexus, Inc. 

£-35-6, Unole, Ote-ku 
Tokyo 146 
Japan 

Tel: +81 3 37573721 
FAX: +61 3 37572266 

SINDAPORE 

Deiek No 
SiepdenTay 

Eastetn PL*Miino Assoc. Pie.. Ud. 
1123 Swangoon Road, #03-01 
SIngaftore 1232 

Tal: +65 286 6166 
FAX: +65 288 7661 


AUSTRALIA 

Phi Bush 

NatkJtiel Advenisihg Services 
7-1 3 Parnrween Sireet 
Cremome NSW 20«O, 

Ausiretifl 

Tel: +81 2 905 9329 
FAXi +54 2 953 6274 

IKDU, INDONESIA PAHIXTAN, 
PHIMFPINESi OTHER ASIAN 
AND PACFIC COUHTNIES 

(CT. Wu 

Tiiird Wavg. Pubtlehmg Corp. 

2nd FL, No. 19-1, Lane 231 
Fu Hsing North Road 
Talie^ 10445. Taiwan 
R.O.C, 

Tel:+565 2 7135959 
FAX:+888 3 7151950 

MAUVSIA 

H.K.Lln 

Senfex (MeJayaia) Sdn. Bhd. 

5th Floor, Bena Tower 
ISO. Jlatsin Ampartg 
50450 Kuale Lumpur 
Malaysia 

Tel: +88 3 2624592 
FAX: +80 3 2624591 


KOREA 

Young-Seoh Chirm 
JES Media interTialionai 
eih FI^ Donghye Bldgi 
47-16, MyungU-Dong 
Kangdong-Gu 
Seoul 134-070, Korea 
Tfil:+62 2 4813411 
FAX:+82 2 4613414 
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YOUR DIRECT LINK 


PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Cmtmgorr JWp. 

ItHpilry IVo, Pttg9 No. 

HARDWARE 


1 

ACCESSORIES/SUPPUES 

204 

ANNASOOKS 

324 

1 SI-152 

ANTEX electronics 

284 

294 

SONY 

147 

166 

TRINITY CORP 

120 

2 

ADD-IN BOARDS 


322 

ADAPTEC 

211 

151-152 

ANTEX ELECTRONICS 

2B4 

87 

ATI TECHNOLOGIES INC 

61 

5D1-5D2 

BOCA RESEARCH INC 

45»S7 

80-61 

CURTIS INC 

262 

175-176 

DISTRIBUTED PROCESSING TECH 

309 

275-276 

DISTRIBUTED PROCESSING TECH 

159 

179 

JAMECO ELECTRONICS 

311 

316 

PROMETHEUS PRODUCTS (N A) 

32A 

269 

QUATECH INC 

179 

127 

QUATECH INC 

295 

aao 

SEALEVEL SYSTEMS INC 

324 

223 

talking technology INC 

325 

157-156 

VYiau 

42 

230 

WINTEK CORP 

324 

3 

BAR CODING 


229 

VIOEX, INC 

324 

4 

COMMUNICATIONS/ 



NETWORKING 


155 

CYLINK 

283 

271-272 

DCA 

171 

208 

GMM RESEARCH CORPORATION 

324 

209-210 

GTEK INC 

324 

520 

MEGADATA 

4013 14 

285-265 

MICRONET TECHNOLOGY 

162-163 

259 

NEWVOICE 

325 

192-193 

PRIM AX ELECTRONICS 

322 

248-249 

RCI 

325 

290-291 

ROSE ELECTRONICS 

148 

219 

SANGOMA TECH INC 

324 

237-238 

SEGMA TECH SOFTWARE 

325 

223 

TALKING TECHNOLOGY INC 

325 

5 

COMPUTER SYSTEMS 


263-264 

ADVANCED LOGEC RESEARCH 

124 


AMBRA COMPUTER CORP (N.A.) 

32B-D 

* 

APPLE COMPUTER INC 

10-13 

169 

APPRO INTERNATIONAL INC 

321 

73 

COMPAQ DESKTOPS (N.A ) 

2-3 

265 

COMPAQ SYSTEMS (N.A.) 

167-169 

174 

OATALUX CORPORATION 

302 

* 

DELL COMPUTER CORP (N .A.J 

Clll 

* 

DELL COMPUTER CORP (NJ^.j 

CIV 

273 

DIGITAL RISC 

160-161 

* 

GATEWAY 2000 

72A-J 

* 

GATEWAY 2000 

73 

* 

IBM PC DIRECT (NETSELECT) (N A.) 

150-151 

* 

IBM PC DIRECT (N A) 

56.56A-H 

■ 

IBM WORKSTATIONS (NA.) 

142-143 

* 

IBM (EUROPE) 

40IS 24A-H 

99 

INTEL CORPORATION (NA.) 

40A-D 

282-203 

INTERGRAPH 

174-175 

213 

KILA 

325 

• 

MICRO-INTERNATIONAL. INC 

312 

287 

NEC RISCSERVER 

194-195 

256 

NEXT WAVE SYSTEMS 

325 

113-114 

NSTL 

291 

198 

PACIFIC COAST MICRO 

322 

186 

RECORTEC INC 

319 

169 

RFG SYSTEMS 

07 

2DO 

SlUCON VALLEY COMPUTER 

305-307 

233 

TRI VALLEY TECHNOLOGY INC 

326 

145 

ZEOS INTERNATOMAL 

110-111 

340 

BYTE JUME 1994 



Cmt^ory No. 

Inquiry No, Pago No. 

$ DATA ACQUISITION 

209 AMERICAN ADVANTECH 326 

212 lOTECH 326 

• MICROSTAR LABORATORIES 326 

216 NATIONAL INSTRUMENTS 330 

289 QUATEGH INC ITS 

127 QUATECH INC 296 

221-222 SILtCONSOFT, INC 326 

247 TRANS 2000 326 

53 DIAGNOSTIC EQUIPMENT 

267-256 MICRODATA 326 

220-227 UNICORE SOFTWARE 327 

7 DISK A OPTICAL DRIVES 

260 COMPUSHARP I ^rTEG RATED SERVICES 327 

80-61 CURTIS INC 282 

274 DIGITAL OEM STORAGE 156-157 

243 GENERAL TECHNICS 327 

241-242 GRANITE DICrTAL 327 

313-314 MICRO SOLUTIONS COMP PROD 202 

183-184 MICRO SOLUTIONS COMP PROD 301 

161-162 MICRO SOLUTIONS COMP PROD 303 

265-266 MtCRONET TECHNOLOGY 162-T63 

168 MICROPOLIS CORP 259 

122-123 PINNACLE MICRO 7 

535 PIONEER HIGH RD fGB) LTD (INTL) CIV 

261-262 PRO ENGINEERING 327 

165-186 STAmrECH INTERNATIONAL 3D0 

199 S. A. G. ELECTRONICS 3DS 

S DISKETTES/DUPLICATDRS 

22B VICTORY ENTERPRISES TECHNOLOGY 327 

B FAX BOARDS/MACHINES 

529 POHA CORPORATION 40IS23 

ta GRAPHICS TABLETS/MICE/ 

PEN INPUT 

155-156 ARISTO GRAPHIC SYSTEMS 275 

11 KEYBOARDS 

503 CHERRY MlKROSCHALTER GMBH (INTL) 192-193 

174 DATALUK CORPORATION 302 

252-253 ELMA ELECTRONIC 320 

211 HOOLEON CORPORATION 320 

12 LAN HARDWARE 

312 ATS-AT SCHINDLER 129 

501-502 BOCA RESEARCH INC 40IS 7 

171 BUFFALO PRODUCTS 31B 

74r^75 COMPEX INC 254 

62-83 CYBEX CORPORATION 251 

506-507 CYBEX CORPORATION (INTL) Clll 

508-509 CYBEX COR PORATION (INTL) 40IS15 

271-272 DCA 17T 

274 DlGrTAL OEM STORAGE 156-157 

265-266 MICRONET TECHNOLOGY 162-163 

119-120 PC POWER & COOUNG 51 

199 S. A. 6- ELECTRONICS 3DS 

13 LAPTOPS A NOTEBOOKS 

■ AMBRA COMPUTER CORP (N A) 32B-D 

527 FIRST INTERNATIONAL COMPLTTEH 40IS 2 

207 GENOVATION. INC 320 

* IBM PC DIRECT INA) 56* 56A-H 

» JDR MICRODEVICES 323 

MICRO-INTERNATtONAL, INC 312 

530 MITAG IhTTERNATlONAL COHP 40tS 11 

297-290 R,D.I. 196 

137-138 TEXAS INSTRUMENTS 69 

295 TOSHIBA AMERICA INC 190-191 

308 WINBOOK COMPUTER COBP 199 

145 ZEOS INTERNATIONAL 110-111 

14 MAIL ORDER 

• AMBRA COMPUTER CORP (N.A.) 32B-0 

* BYTE INTERNATIONAL (INFL) 169 


I CotogoryNo, 

ifiqitifjy No. Pago No. 



BYTE SHOW SERVICE (INT L) 

142-143 

172 

COMPUTER DISCOUNT WAREHOUSE 

298-299 

173 

COMPUTE RLANE UNLTD 

315 

179 

JAMECO ELECTRONICS 

311 

• 

MCGRAW-HIU MAGAZINES (INTL) 

167 

* 

MICRaiNTERNATIONAL, INC 

312 

180 

NEVADA COMPUTER 

310 

185-166 

STARTECH INTERNATIONAL 

300 

15 

MEMORY/CHIPS/VPGRADES 

177-178 

FIRST SOURCE INT L 

304 

99 

INTEL CORPORATION (N.A.) 

40A-D 

179 

JAMECO ELECTRONICS 

311 

102-103 

KINGSTON TECHNOLOGY 

253 

196-197 

LA TRADE 

320 

* 

MOTOROLA RISC DIVISION 

IS 

15 

MISC£LUN£0l/5 N>lffDIVAff£ 

164 

CAUFORNIA PC PRODUCTS INC 

279 


COMMUNICATION INTELLIGENCE 

21 

281 

IBM MICROELECTRONICS 

130-131 

98 

INTEGRAND RESEARCH 

240 

196 

PACIFIC COAST MICRO 

322 

119-120 

PC POWER & COOUNG 

51 

524 

SEKISUI CHEMICAL CO LTD (INTL) 

127 

17 

MODEMS/MULTIPLEXORS 

246 

ATHIE TECHNOLOGY INC 

328 

501-502 

BOCA RESEARCH INC 

40IS 7 

* 

JDR MICHODEVIGES 

323 

303-304 

ZYXEL USA 

201 

15 

MONITORS a I£ffMm>ILS 

207-208 

CTX INTHRNATIONAL INC 

177 

174 

DATALUX CORPORATION 

302 

101 

KFC (NA.) 

01 

516 

KUO FENG corporation 

40IS 13 

110-TIT 

NANAOUSA CORP (N A ) 

03 

317-^18 

SAMTRON DISPLAYS INC (NA) 

161 

305-306 

SCEPTRE TECHNOLOGIES 

152 

141-142 

VIEWSONIC 

53 

19 

MUL TIMEDIA/CD-ROM 


322 

ADAPTEC 

2!1 

254-255 

ADDA 

320 

151-152 

ANTEX ELECTRONICS 

284 

309-310 

AP PROFESSIONAL 

182 

205 

CONTROL VISION 

329 

140 

CREARVE LABS 3NC 

97 

320-321 

JVC INFORMATION 

205 

119 

PASSPORT DESIGNS INC 

83 

316 

PROMETHEUS PRODUCTS (N.A,} 

32A 

299-300 

PROXIMA CORPORATION 

167 

169 

RFG SYSTEMS 

87 

221-222 

SILIOONSOFT, INC 

326 

136 

TEKTRONIX 

55 

531 

VOCALTEC LTD (INT'L) 

285 

20 

PRINTERS/PLOTTERS 


171 

BUFFALO PRODUCTS 

316 

504 

COMPUTER FRIENDS 

40IS8 

* 

HEWLETT-PACKARD 

39 


HEWLETT-PACKARD 

26-27 

319 

LEXMARK PRINTERS 

122-123 

105-106 

MANNESMANN TALLY (N.A.) 

256 

515 

OLIVETTI SYSTEMS & NETWORKS (INTL) 2-3 

192-193 

PR 1 MAX ELECTRONICS 

322 

130 

TEKTRONIX 

55 

21 

PROGRAMMABIS HARDWARE 

269-270 

DATA ACCESS CORP 

207 

239-240 

DAVISON-WORTH CORPORATION 

329 

80-87 

ELIASHiM MICROCOMPUTERS 

206 

512-513 

FAST HARDLOCK 

40IS5 

224-225 

HI-LO SYSTEMS 

329 

* 

JDR MJCRODEVICES 

323 

532-533 

MARX DATENTECHNIK GMBH 

40IS 10 

157-156 

wiau 

42 

232 

Z WOHLD ENGINEERING 

329 












YOUR DIRECT UNK CARD 



For free product information, maii your compieted card 
today. For quicker response, fax to 1-413-637-4343! 


I.For FREE 
}roduct 
nformation 
from individual 
advertisers, 
circle the 
corresponding 
nquiry numbers 
cn Your Direct 
.ink Card! 


2. Print Your 
'4ame and 
Address 

\nswer questions ‘A* 
hrough and mail 
)r fax card to 
I 413-637-4343. 


3. Product 
nformation will 
ae rushed to 
^ou from the 
{elected 
companies! 


Ves, I wangfjlBIinformation on the following products! 


Fill out this coupon carefully. Piease Print 


Name 


Company 


Address 


City Country Code 


Phone 

Inquiry Numbers 60-246 


Fax 


A. What is your primary job 
function/princip^ area of 
responsibility? (CtMCk one) 

1 a Mis/oip 

2 Q Progranvnef/Systflms Analyst 

3 □ AdminstTBtioiVManagBrnent 

4 □ Sales/Madwiing 

5 □ Engmeer/Sciendst 

6 a ottar 

B. What is your level of management 
responsibility? 

7 □ Senor-lavsl 9 □ Protossional 
6 a Mkfcte-fevei 

C. Are you a reseller (VAR, VAO, 
Dealer, Consultant)? 

10 □ Yes 11 a No 

Inquiry Numbers 247-433 


0. What operating systems are you 
currently using? (Check aR that apply) 

12 3 PCA4S-OOS ISa Unte 

13 3 DOS^WMows 163 MacOS 

14 3 OS/2 173 VAX/VMS 

E. For how many people do you 

influence the purchase of hardware 
or software? 

18 3 1-2S 20 3 51-99 

19 3 28-50 21 3 lOOoriwxe 


June 1994 | 90 97&9| 

Valid until August 31, 1994 
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65 
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72 
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249 

2X 
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2X 
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2X 

XI 
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2X 

77 

78 

79 

80 

81 

82 

83 

84 

X 

X 

87 
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X 

90 
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92 

93 

264 

2X 

2X 
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2X 

270 
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2X 

94 

95 

96 

97 

98 

99 

100 

101 
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IX 

IX 

107 

IX 

IX 

110 

XI 

282 

283 

284 

285 

2X 

287 

2X 

2X 

2X 

XI 

292 

293 
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295 

296 

297 

111 

112 

113 

114 

115 

116 

117 

118 

119 

IX 

121 

122 

IX 

124 

IX 

IX 

127 

2X 

299 

300 

XI 

302 

303 

304 

305 

3X 

X7 

3X 

309 

310 

311 

312 

313 

314 

IX 

IX 

130 

131 

132 

133 

134 

IX 

IX 

137 

IX 

IX 

140 

141 

142 

143 

144 

315 

316 

317 

318 

319 

3X 

321 

322 

323 

324 

325 

3X 

327 

3X 

329 

3X 

331 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

IX 

IX 

157 

IX 

IX 

IX 

161 

332 

333 

334 

3X 

3X 

337 

3X 

3X 

340 

341 

342 

343 

344 

345 

346 

347 

348 
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163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

349 

3X 

XI 

352 

3X 

354 

3X 

3X 

X7 

358 

X9 

3X 

XI 

382 

3X 

364 

3X 

179 

180 

181 

182 

183 

184 

185 

IX 

187 

IX 

IX 

IX 

191 

192 

IX 

194 

IX 

3X 

X7 

3X 

3X 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

3X 

381 

382 

196 

197 

19B 

199 

200 

XI 

202 

203 

204 

205 

206 

X7 

2X 

209 

210 

211 

212 

383 

384 

3X 

386 

X7 

388 

3X 

3X 

XI 

392 

393 

394 

395 

3X 

397 

3X 

399 

213 

214 

215 

216 

217 

218 

219 

2X 

22^ 

222 

2X 

224 

22S 

2X 

227 

228 

2X 

4X 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

230 

XI 

232 

233 

234 

22S 

2X 

X7 

2X 

239 

240 

241 

242 

243 

244 

245 

246 

417 

418 

419 

4X 

421 

422 

4X 

424 

425 

4X 

427 

4X 

4X 

430 

431 

432 

433 

Inquiry 

Numbers 434-620 











Inquiry 

Numbers 621-607 











434 

4X 

436 

437 

4X 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

4X 

621 

622 

6X 

624 

6X 

6X 

627 

6X 

6X 

6X 

XI 

632 

633 

634 

6X 

6X 

X7 

451 

452 

453 

454 

455 

456 

457 

4X 

459 

4X 

461 

462 

463 

464 

465 

4X 
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6X 

639 
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649 

6X 

XI 

652 

6X 
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468 

469 

470 
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472 
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474 
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479 

4X 

461 

482 

483 

484 

6X 

656 

657 

668 

X9 

6X 

XI 

662 

663 

664 

X5 

6X 

667 

6X 

6X 

670 

671 

485 

486 

487 

488 

489 

490 

491 

492 

493 

494 

4X 

4X 

497 

4X 

499 

5X 

XI 

672 
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679 

6X 

XI 

682 

6X 

684 

6X 

6X 

687 

6X 

502 
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504 

505 
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508 

509 

510 

511 
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514 
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699 

ex 

XI 
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B97 
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7X 
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7M 

704 

7X 
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5X 
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522 
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5X 

5X 

527 

5X 

5X 
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XI 
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533 

534 

535 

706 
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7M 
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713 

714 

715 
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717 

718 

719 

7X 

721 

722 

5X 

537 

538 

539 
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541 

542 

543 

544 

545 

546 

547 

548 

549 

5X 

XI 

552 

723 

724 

7X 

7X 

727 

728 

7X 

730 

731 

732 

7X 

734 

735 

7X 

737 

7X 

799 

553 

554 

565 

556 

557 

558 

559 

560 

XI 

562 

563 

564 

5X 

5X 

X7 

5X 

5X 

740 

741 

742 

743 

744 

745 

746 

747 

748 

749 

7X 

751 

752 

7X 

754 

7X 

756 

570 
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576 
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5X 

XI 
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5X 
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5X 

5X 

757 

7X 

759 

7X 
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7X 

767 

7X 

7X 

770 

771 

772 

773 

587 

588 

589 

590 

591 

592 

593 

594 

595 

5X 

597 

5X 

599 

600 

XI 

602 

603 

774 

775 

776 

777 

778 

779 

760 

781 

782 

763 

784 

785 

786 

787 

7X 

789 

790 

604 

605 

606 

607 

606 

609 

610 

611 

612 

613 

614 

615 

616 

617 

618 

619 

6X 

791 

792 

793 

794 

795 

7X 

797 

790 

799 

6X 

XI 

X2 

X3 

804 

8X 

8X 

607 


Inquiry Numbers 806-994 


Inquiry Numbers 1160-1324 


Inquiry Numbers 996-1159 


606 

809 

810 

811 

812 

813 

814 

815 

816 

817 

816 

819 

820 

XI 

622 

823 

X4 

9X 

9X 

X7 

9X 

9X 

1000 

1X1 

1002 

10X 

1004 

10X 

10X 

1007 

10X 

10X 

8X 

626 

827 

8X 

8X 

830 

XI 

832 

8X 

834 

8X 

8X 

X7 

838 

839 

840 

841 

1010 

1011 

1012 

1013 

1014 

1015 

1016 

1017 

1018 

1019 

1020 

1021 

1022 

1023 

1024 

842 

843 

844 

845 

846 

847 

648 

849 

8X 

XI 

X2 

8X 

854 

BX 

BX 

X7 

8X 

1GX 

1026 

1027 

1028 

1029 

10X 

1031 

1032 

1033 

1034 

1035 

10X 

1037 

1088 

1039 

X9 

XO 

XI 

862 

8X 

864 

8X 

8X 

867 

8X 

8X 

870 

871 

872 

873 

874 

875 

1040 

1041 

1042 

1043 

1044 
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1047 
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1049 

10X 

1X1 
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1054 

876 

877 

878 

879 

8X 

XI 

882 

BX 

884 

6X 

8X 

X7 

8X 

889 

BX 

XI 
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10X 
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10X 

1069 
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tox 
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8X 
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BX 
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9X 

9X 

X7 
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1074 

1075 
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1084 

910 
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9X 

924 

9X 
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1X1 
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10X 
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1095 

10X 

1097 

10X 

1099 

927 

9X 

929 

9X 

931 

932 

9X 

934 

9X 

9X 

937 

938 

939 

940 

941 

942 

943 

11X 

1101 

1102 

11X 

1104 

1105 

11X 

1107 

11X 

11X 

1110 

1111 

1112 

1113 

1114 

944 

945 

946 

947 

948 

949 

9X 

XI 

952 

9X 

964 

955 

9X 

957 

9X 

959 

9X 

1115 

1116 

1117 

1118 

1119 

1120 

1121 

1122 

1123 

1124 

11X 

11X 

1127 

1128 

1129 

X1 

962 

9X 

964 

X5 

9X 

967 

9X 

X9 

970 

971 

972 

973 

974 

975 

976 

977 

1130 

1131 

1132 

11X 

1134 

11X 

11X 

1137 

11X 

11X 

1140 

1141 

1142 

1143 

1144 

978 

979 

960 

XI 

982 

963 

964 

9X 

9X 

X7 

9X 

989 

9X 

XI 

992 

9X 

994 

1145 

1146 

1147 

1148 

1149 

11X 

1151 

1152 

11H 

1154 

11X 

11X 

1157 

11X 

1159 


Inquiry Numbers 1325-1489 



1160 1161 1162 1163 1164 
1175 1176 1177 1178 1179 
1190 1191 1192 1193 1194 
1205 1206 1207 1208 1209 
1220 1221 1222 1223 1224 
1235 1236 1237 1238 1239 
1250 1251 1252 1253 1254 
1265 1266 1267 1268 1269 
1280 1281 1282 1283 1264 
1295 1296 1297 1296 1299 
1310 1311 1312 1313 1314 


1166 1166 1167 1168 1169 

1180 1181 1182 1183 1184 

1195 1196 1197 1198 1199 

1210 1211 1212 1213 1214 

1225 1226 1227 1228 1229 

1240 1241 1242 1243 1244 

1255 1256 1257 1258 1259 

1270 1271 1272 1273 1274 

1285 1286 1287 1268 1289 

1300 1X1 1302 1303 1304 

1315 1316 1317 1318 1319 


1170 1171 1172 1173 1174 

1185 11X 1187 1188 1189 

1200 1X1 1202 1203 1204 

1215 1216 1217 1218 1219 

12X 1X1 1232 1233 1234 

1245 1246 1247 1248 1249 

12X 1X1 1262 1263 1264 

1275 1276 1277 1278 1279 

1290 1X1 1292 1293 1294 

1306 1306 1307 1308 1309 

13X 1321 1322 13X 1324 


13X 13X 1327 13X 13X 

1340 1341 1342 1343 1344 

1355 1356 1357 1358 1369 

1370 1371 1372 1373 1374 

1385 1386 1387 1388 1389 

1400 1401 1402 1403 1404 

1415 1416 1417 1418 1419 

14X 1431 1432 1433 1434 

1445 1446 1447 1448 1449 

1460 1461 1462 1463 1464 

1475 1478 1477 1478 1479 


13X 1331 1332 1333 1334 

1345 1346 1347 1348 1349 

1360 1X1 1362 1363 1364 

1375 1378 1377 1378 1379 

1390 1X1 1382 1393 1394 

1406 1406 1407 1406 1409 

14X 1421 14X 14X 1424 

14X 14X 1437 14X 14X 

1450 1451 1452 1453 1454 

1465 1466 1467 1468 1469 

1480 1481 1482 1483 1484 


13X 13X 1337 13X 13X 
1350 1X1 1362 1353 1354 
1385 1366 1367 1368 1369 
1380 1X1 1382 1383 1384 
1395 1396 1397 1398 1399 
1410 1411 1412 1413 1414 
14X 14X 1427 14X 14X 
1440 1441 1442 1443 1444 
1455 1456 1457 1458 1459 
1470 1471 1472 1473 1474 
1486 1486 1487 14881489 


Product Category 

Information 

Grcie the numbers below for 

additkxial information on the 

products you're interested in. 


Hardware 

Aocessories/Suppiies 1 

Add-in Boards 2 

BarCoding 3 

Communications/Networking 4 
Computer Systems 5 

Data Acquisition 6 


Diagnostic Equipment 53 

Disks & Optical Drives 7 

Disketles/Duplicators 8 

Fax Boards/Machines 9 

Graphics Tablets/Mica/ 

Pen Input 10 

Keyboards 11 

LAN Hardware 12 

Laptops & Notebooks 13 

Mailorder 14 

MerTX)ry/Chips/Llpgrades 15 

Miscellaneous Hardware 16 

Modems/Multipiexors 17 


Monitors & Terminais 18 

MuHimedia/CD-ROM 19 

Prinlers/Plotters 20 

Programmable Hardware 21 

Scanners/OCR/Diglti 2 ers 22 

Tape Drives 23 

UPS/Power Management 24 

Softwm 

Business 25 

CAD/CAM 26 

Communicatjons/Networking 27 
Data Acquisition 28 


Database 29 

Educational X 

Engineering/Scientific 31 

Entertainment 32 

Graphics 33 

Macintosh 34 

Mailorder 35 

MalhematlcaJ/Statisticai X 

Miscellaneous Software 37 

On-Une Services 38 

Operating Systems 39 

Programming Languages/ 

Tools 40 


Security 

41 

Shareware 

42 

Software Duptication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Endows 

47 

Word Processing 

48 

General 


Books/Publicalions 

49 

Recruitment 

X 

Miscellaneous 

51 




























YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 



I 1. For FREE 
\ product 
information 
from 

individual 
advertisers, 
circle the 
i corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


2. Print Your 
i Name and 
Address 

i Answer questions "A" 
\ through “E° and mail 
; or fax card to 

\ 1-413-637-4343. 


3. Product 
i information 
\ will be rushed 
\ to you from 
\ the selected 
\ companies! 















YOUR DIRECT UNK CARD 



~or free product information, maii your compieted card 
oday. For quicker response, fax to 1-413-637-4343! 


Yes, I wantlfflS information on the following products! 


For FREE 
roduct 
iformation 
om individual 
dvertisers, 
ircle the 
orresponding 


Fill out this coupon carefully. Please Print 


Name 


Tide 


Company 


Address 


City Country Code 

Fax 


Inquiry Numbers 60-246 


A. What is your primary Job 
function/principal area of 
responsibility? (Check one) 

1 □ MiS/CNP 

2 □ Pfognnnw/SysiMTM Analyst 

4 a SaiaaflUarkaang 

5 3 EngmarrSdantat 
63 Olhar 

B. What is your level of mmagement 
responsibility? 

7 3 Sanor-lavai 9 3 Prdaanonal 
83 Mkjdla^aval 

C. Are you a reselter (VAR. VAD, 
Dealer, Consultant)? 

10 3 Yat 113 No 

Inquiry Numbers 247-433 


D. What operating systems are you 
currently using? (Check all that apply) 

12 3 PCAIS^S 153 Unix 

13 3 DOS^WIndows 163 MacOS 

14 3 08/2 173 VAXA/MS 

E. For how many people do you 

Influence the purchase of hardware 
or software? 

18 3 1-25 20 3 51-99 

19 3 26-50 21 3 lOOormora 


June 1994 


90 97 99 


Valid until August 31, 1994 
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273 
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275 

276 
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278 

94 

95 

96 

97 

96 

99 

too 

101 

102 

103 

104 

106 

106 

107 

106 

109 

110 

281 282 

283 284 

285 286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

ink Card! 

111 

112 

113 

114 

115 

118 

117 

118 

119 

120 

121 

122 
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124 

125 

128 

127 

298 299 

300 301 

302 303 

304 

306 

306 

307 

306 
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310 

311 

312 

128 

129 

130 
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132 
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135 

136 

137 

138 

139 

140 

141 

142 
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144 

315 316 

317 318 

319 320 
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322 

323 

324 

325 
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146 

147 

146 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

332 333 

334 335 

336 337 

338 

339 

340 

341 

342 

343 

344 

345 

346 


162 

163 

ion 

164 

101 

165 

100 

166 

100 

167 

104 

168 

100 

169 

100 

170 

107 

171 

100 

172 

100 

173 

ion 

174 

101 

175 

109 

176 

109 

177 

178 

lOC; 

349 350 

361 352 

OfiO 

353 354 

^70 Q71 

355 

366 

357 

OJA 

358 

079i 

359 

360 

077 

361 

070 

362 

363 

OM 


196 

IW 

197 

101 

198 

199 

100 

200 

IW 

201 

lOD 

202 

lOD 

203 

10/ 

204 

100 

205 

loy 

206 

iw 

207 

lol 

208 

iM 

209 

l90 

210 

1;^ 

211 

212 

000 00/ 
383 384 

OOd J09 

385 386 

O/U 0/1 

387 388 

0/& 

389 

0/0 

390 

ofo 

391 

OfO 

392 

O/D 

383 

O/ / 

394 

w/O 

395 

0/9 

396 

oou 

397 

. Print Your 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

400 401 

402 403 

404 405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

417 418 

419 420 

421 422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

lame and 

Inquiry 

Numbers 434-620 











inquiry 

Numbers 621-607 









kddress 

434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

446 

449 

450 

621 622 

623 624 

625 626 

627 

628 

629 

630 

631 

632 

633 

634 

635 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

638 639 

640 641 

642 643 

644 

645 

646 

647 

648 

649 

650 

651 

652 

iswer questions "A" 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

481 

482 

463 

484 

655 656 

657 656 

659 660 

661 

662 

663 

664 

665 

666 

667 

666 

669 

485 

486 

487 

468 

489 

490 

491 

492 

493 

494 

495 

496 

497 

496 

499 

500 

501 

672 673 

674 675 

676 677 

678 

679 

680 

681 

682 

683 

684 

685 

686 

rough “E" and mail 
fax card to 

502 

503 

504 

506 

506 

507 

508 

509 

510 

511 

512 

513 

514 

515 

616 

517 

518 

689 690 

691 692 

693 694 

695 

696 

697 

698 

Dot 

700 

701 

702 

703 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

534 

535 

706 707 

708 709 

710 711 

712 

713 

714 

715 

716 

717 

718 

719 

720 

536 

537 

538 

539 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

561 

552 

723 724 

725 728 

727 728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

413-637-4343. 

553 

554 

555 

556 

557 

558 

559 

560 

561 

562 

563 

564 

565 

566 

567 

568 

569 

740 741 

742 743 

744 745 

746 

747 

748 

749 

750 

751 

752 

753 

754 

570 

571 

572 

573 

574 

575 

576 

577 

578 

579 

560 

581 

582 

563 

584 

585 

586 

757 758 

759 760 

761 782 

763 

764 

765 

766 

767 

760 

769 

770 

771 


587 

588 

589 

590 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

603 

774 775 

776 777 

778 779 

780 

781 

782 

783 

784 

785 

786 

787 

788 


604 

605 

606 

607 

608 

609 

610 

611 

612 

613 

614 

615 

616 

617 

618 

619 

620 

791 792 

793 794 

795 796 

797 

798 

799 

800 

801 

802 

803 

804 

805 

. Product 

Inquiry 

Numbers 806-994 











Inquiry 

Numbers 995-1159 









806 

809 

810 

811 

812 

813 

814 

815 

816 

817 

618 

819 

620 

821 

822 

823 

624 

995 996 997 < 

>98 999 

1000 

1001 

1002 1003 1004 1006 1006 ' 

1007 

iformation will 

825 

826 

827 

828 

B29 

830 

831 

832 

833 

834 

835 

636 

837 

838 

839 

640 

641 

1010 1011 1012 1013 1014 

1015 

1016 

1017 1018 1019 1020 1021 

1022 

842 

643 

844 

845 

646 

847 

848 

849 

850 

851 

852 

853 

854 

855 

656 

857 

858 

1025 1026 1027 1028 1029 

1030 

1031 

1032 1033 1034 1036 1036 

1037 

e rushed to 

859 

860 

861 

862 

863 

864 

865 

866 

867 

868 

869 

870 

871 

872 

873 

874 

875 

1040 1041 1042 1043 1044 

1045 

1046 

1047 1048 1049 1060 1051 

1062 

876 

877 

878 

879 

880 

881 

882 

883 

884 

885 

886 

887 

888 

889 

890 

891 

892 

1066 1056 1067 1066 1069 

1060 

1061 

1062 1063 1064 1065 1066 

1067 

ou from the 

893 

894 

895 

896 

897 

898 

899 

900 

901 

902 

903 

904 

905 

906 

907 

906 

909 

1070 1071 1072 1073 1074 

1075 

1076 

1077 1078 1079 1080 1081 

1062 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

925 

926 

1085 1066 1067 1068 1069 

1090 

1091 

1002 1093 1094 1095 1096 

1097 

elected 

927 

928 

929 

930 

931 

932 

933 

934 

935 

936 

937 

938 

939 

940 

941 

942 

943 

1100 1101 1102 1103 1104 

1105 

1106 

1107 1106 1109 1110 1111 

1112 

944 

945 

946 

947 

948 

949 

950 

951 

952 

953 

954 

955 

956 

957 

958 

959 

960 

1115 1116 1117 1118 1119 

1120 

1121 

1122 1123 1124 1125 1126 

1127 

961 

962 

963 

964 

965 

966 

967 

968 

969 

970 

971 

972 

973 

974 

975 

976 

977 

1130 1131 1132 1133 1134 

1136 

1136 

1137 1138 1138 1140 1141 

1142 

ompanies! 

978 

t 

979 

960 

961 

962 

983 

984 

985 

966 

987 

988 

969 

990 

991 

992 

993 

994 

1145 1146 1147 1148 1149 

1150 

1151 

1152 1153 1154 1155 1156 

1157 

Inquiry 

Numbers 1160-1324 











Inquiry 

Numbers 1325-1469 











1160 

1161 1162 

1163 

1164 

1165 

1166 

1167 1168 

1169 

1170 

1171 

1172 1173 1174 

1325 

1326 1327 

1328 

1329 1330 

1331 

1332 

1333 

1334 

1335 

1336 

1337 1338 1339 

1175 

1176 1177 

1178 

1179 

1180 

1181 

1182 1163 

1184 

1106 

1186 1187 1188 1189 

1340 

1341 1342 

1343 

1344 

1345 

1346 

1347 

1348 

1349 

1350 

1361 

1362 1353 1364 

1190 

1191 1192 

1193 

1194 

1195 

1196 

1197 1196 

1199 

1200 

1201 

1202 1203 1204 

1365 

1366 1367 

1358 

1359 

1360 

1361 

1362 

1363 

1364 

1366 

1366 1367 1368 1369 

1205 

1206 1207 

1208 

1209 

1210 1211 

1212 1213 

1214 

1215 

1216 1217 1218 1219 

1370 

1371 1372 

1373 

1374 

1375 

1376 

1377 

1378 

1379 

1380 

1381 

1382 1363 1364 

1220 

1221 1222 

1223 

1224 

1225 

1226 

1227 1228 

1229 

1230 

1231 

1232 1233 1234 

1386 

1386 1387 

1388 

1388 1390 1391 

1392 

1393 

1394 

1396 

1396 1387 1386 1399 

1235 

1236 1237 

1238 

1239 

1240 

1241 

1242 1243 

1244 

1245 

1246 

1247 1248 1249 

1400 

1401 1402 

1408 

1404 

1406 

1406 

1407 

1408 

1409 

1410 

1411 

1412 1413 1414 

1250 

1251 1252 

1253 

1254 

1256 

1256 

1257 1258 

1259 

1260 

1261 

1262 1263 1264 

1415 

1416 1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

1426 

1427 1428 1429 

1265 

1266 1267 

1268 

1269 

1270 

1271 

1272 1273 

1274 

1275 

1276 

1277 1278 1279 

14X 

1431 1432 

1433 

1434 

1436 

1436 

1437 

1438 

1439 

1440 

1441 

1442 1443 1444 

1280 

1281 1282 

1283 

1284 

1285 

1286 

1287 1288 

1289 

1290 

1291 

1292 1293 1294 

1445 

1446 1447 

1448 

1449 

1450 

1451 

1452 

1453 

1454 

1455 

1456 1457 1458 1459 

1295 

1296 1297 

1298 

1299 

1300 

1301 

1302 1308 

1304 

1305 

1306 

1307 1306 1309 

1460 

1461 1462 

1463 

1464 

1465 

1466 

1467 

1468 

1469 

1470 

1471 

1472 1473 1474 

1310 

1311 1312 

1313 

1314 

1315 

1316 

1317 1318 

1319 

1320 

1321 

1322 1323 1324 

1475 

1476 1477 

1478 

1479 1480 1481 

1482 

1483 

1484 

1486 

1486 1487 14881489 


Product Category 

Information 

Clrde the numbers below for 

additional information on the 

products you're Interested ki. 


Hardware 

Accessories/Supplies 1 

Add-in Boards 2 

BarCodIng 3 

Communications/NetworKing 4 
Computer Systems 5 

Data Acquisition 6 


Diagnostic Equipment 53 

Disks & Optical Drives 7 

Diskettes/Duplicators 8 

Fax Boards/Machines 9 

Graphics Tablets/Mice/ 

Pen Input 10 

Keyboards 11 

LAN Hardware 12 

Laptops & Notebooks 13 

Mail Order 14 

Memory/Chips/Upgrades 15 

Miscellaneous Hardware 16 

Modems/Multiplexors 17 


Monitors & Terminais 18 

MultimediaCD-ROM 19 

Printers/Plotters 20 

Programmable Hardware 21 

Scarmers/OCR/Digitizers 22 

Tape Drives 23 

UPS/Power Management 24 

Software 

Business 25 

CAD/CAM 26 

Communications/Networking 27 
Data Acquisition 28 


Database 29 

Educational 30 

Engineering/Sdentific 31 

Entertainment 32 

Gr^tfiics 33 

Macintosh 34 

Mail Order 35 

Mathematicai/Statisticai 36 

Miscellaneous Software 37 

On-Line Services 38 

Operating Systems 39 

Programming Languages' 

Tools 40 


Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing 

48 

General 


Books/Publications 

49 

Recnjitment 

50 

Miscellaneous 

51 





























YOUR DIRECT LINK CARD 



For free product information, maii your compieted card 
today. For quicker response, fax to 1-413-637-4343! 


See reverse side 
for card. 
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1.For FREE 
product 
information 
from 

individual 
advertisers, 
circle the 
corresponding 
inquiry 
numbers on 
Your Direct 
Link Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 













YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Cmtogory No. 

1 

Inquiry 

No 

PugeNo. 

22 

SCANNERS/OCR/ 



OlOmZERS 


56^7 

EUASHIM MICROCOMPUTERS 

2m 

5fT 

OGATURE LTD 

46138 

23 

TAFEORIVES 


71-72 

COLORADO MEMORY SYSTEMS 

19 

201 

DATACAL DIRECT 

305 

277-276 

EXABYTE CORPORATION tN.A.) 

192 1 

214 

LAGUNA DATA SYSTEMS 

329 1 

313-314 

MICRO SOLUTIONS COMP PROD 

202 

183-164 

MICRO SOLUTIONS COMP PROD 

301 

161-182 

MICRO SOLUTIONS COMP PROD 

303 

216 

OVERLAND DATA INC 

330 

216 

QUALSTAR CORF 

329 

244-246 

SHAFFSTALL CORPORATION 

330 

193 

S. A, G. ELECTRONICS 

386 

167 

VAJJTEK INC 

321 

24 

UPS/POWER MMIA6EMENT 

64 

AMERICAN POWER CONVERSION 

104-105 

68 

BEST POWER TECHNOLOGY 

92 

116-117 

MINUTEMAN 

49 

119-120 

PC POWER & COOUNG 

51 

139-140 

TRIPP UTE 

54 


SOFTWARE 


25 

BUSINESS 


150 

CARDIFF SOFTWARE 

275 

95-96 

CLOBAUNK INC 

102 

279-260 

HORIZONS TECHNOLOGY 

149 

* 

MICROSOFT CORPORATION 

35-37 

* 

PC EXPO NEW YORK 

295 

29^300 

PROKIMA CORPORATION 

167 

26 

CAO/CAM 


65-66 

AMERICAN SMALL BUSINESS COMP 

212 

155-156 

ARISTO GRAPH 1C SYSTEMS 

275 

* 

AUTODESK INC 

101 

262-283 

INTERGRAPH 

174-175 

153 

SHAREWARE 

235 

231 

WINTCKCORP 

338 

27 

COMMUNICATIONS/ 

NETWORKINO 


301-302 

AGE LOGIC 

135 

309-310 

AP PROFESSIONAL 

102 

149 

BEAME 8 WHITESIDE SOFTWARE 

79 

74-75 

OOMPEX INC 

254 

271-272 

DCA 

171 

88-69 

FRONTIER TECHNOLOGIES 

284 

91-92 

FUTURESOFT ENGINEERING 

244 

534 

LANSOURCE 

401518 

* 

MICROSOFT CORPORATION 

59 

112 

NOVELL. INC (N.A.) 

269 

121 

PERSOFT INC 

213 

182-163 

ROBERTSON-CARUSO & ASSOCIATES 

42 

154 

SOFTARC 

218 

525 

WALKER, RICHER 8 OUINN (INTL) 

63 

311 

Z-CODE SOFTWARE {N.A.) 

127 

28 

OATA ACQUISITION 


521-522 

NATIONAL INSTRUMENTS 

40154 

215 

NATIONAL INSTRUMENTS 

330 

29 

DATABASE 


77 

COMPUTER ASSOC - REALIZER 2.0 

67 

266 

COMPUTER ASSOC - UNICENTER 

136-137 

269-270 

DATA ACCESS CORP 

207 

279’2S0 

HORIZONS TECHNOLOGY 

149 

519 

MAGIC/MSE 

40IS9 

■ 

MECROSOFT CORPORATEON 

16-17 

* 

MECROSOFT CORPORATEON 

29 


I Category No. 

Inquiry No Page No. 


268 

NEURON DATA 

133 

30 

EDUCATIONAL 


61-52 

ABACUS SOFTWARE 

64 

95-96 

GLOBALINK INC 

102 

531 

VOCALTEC LTD (INTL) 

285 

31 

EN&NEERme/sciENnnc 

279-280 

HORIZONS TECHNOLOGY 

149 

282-283 

INTERGRAPH 

174-175 

146-147 

ITERATED SYSTEMS 

243 

132-133 

LANDMARK RESEARCH INT'L CORP 

117 

153 

SHAREWARE 

235 

33 

GRAPHICS 


155-156 

ARISTO GRAPHIC SYSTEMS 

275 

79 

COREL DRAW 

48 

76 

COREL VENTURA 

35 

55 

DSP DEVELOPMENT CORPORAUDW 

231 

315 

EMATEK GMBH 

203 

194-195 

LEAD TECHNOLOGIES 

318 

110-111 

NANAO USA CORP fNA.) 

63 

118 

PASSPORT designs INC 

83 

299-300 

PHOXIMA CORPORATION 

187 

153 

SHAREWARE 

235 

136 

TEKTRONIX 

55 

34 

MACINTOSH 


518 

LOGIC PROGRAMMING ASSOCIATES 

40IS 24 

35 

MAIL ORDER 


172 

COMPUTER DISCOUNT WAREHOUSE 

298-299 

505 

COMPUTER QUICK 

4GIS 12 

201 

DATACAL DIRECT 

305 

514 

GREY MATTER LTD 

4(XS 18 

104 

PROGRAMMER’S PARADISE 

44-45 

36 

UAniEMATtCM./STATISnCAL 

217 

PERSONALTEX 

331 

131 

STATSOFT 

85 

134-135 

SYSTAT INC 

112 

37 

MISCELLAENOUS SOFTWARE 

528 

ON TIME MARKETING 

40IS24 

3B 

ON-UNE SERVICES 


450 

BIX 

343 

76 

COMPUSERVE 

69 

84 

DELPHI: INTERNET SERVICES 

232 


L&L COMMUNICATIONS 

331 

39 

OPERATING SYSTEMS 


■ 

IBM PE RSONAL SOFTWARE PRODUCTS 208 

* 

NETWORK COMPUTING DEVICES 

3CF31 

288 

NEURON DATA 

133 

112 

NOVELL. INC (N.A.) 

269 

125 

QNX SOFTWARE SYSTEMS LTD 

226 

126 

OUARTERDECK OFFICE SYSTEMS 

43 

182-183 

ROBERTSON-CARUSO A ASSOCIATES 

42 

40 

PROGRAMMING 

LANGUAGES/TOOI^ 


181 

ANGOSS SOFTWARE INTERNATIONAL 

219 

69-70 

BORLAND INTERNATIONAL 

CIM 

159-160 

CRYSTALOGIC INC 

189 

97 

IBM VISUAL AGE 

8 

167 

KNOWLEDGE GARDEN INC (N.A.) 

245 

166 

KNOWLEDGE GARDEN LTD (EUROPE) 

245 

194-195 

LEAD TECHNOLOGIES 

318 

518 

LOGIC PROGRAMMING ASSOCIATES 

4alS24 

519 

MAGIC / MSE 

40(S9 

109 

MICROWAY 

85 

268 

NEURON OATA 

133 

528 

ON TIME MARKETING 

40IS24 

523 

PHAR LAP SOFTWARE INC 

40IS19 

104 

PRCX3RAMMER’S PARADISE 

44-45 

130 

SEQUITER SOFTWARE INC 

108 


CMmgory Na. 

laquUy No Page No. 

307 

SUN PRO 

138 

525 

SYMANTEC (JNFL) 

81 

295 

WATCOM 

145 

143^144 

XVT SOFTWARE INC 

96-99 

41 

S3 

SECURITY 

ALADDIN KNOWLEDGE SYSTEMS 

71 

503 

CHERRY M3KROSCHALTER GMBH (INTI) 

192-193 

66-87 

ELIASHIM MICROCOMPUTERS 

288 

511^611 

EUTRON 

4015 20 

512-513 

FASTHARDLOCK 

40JS 5 

93-94 

GLENCO ENGENEEHiNQ 

103 

532-533 

MARX DATENTECHNJK GMBH 

40IS10 

128 

RAINBOW TECHNOLOGIES 

115 

293 

SOFTWARE SECURITY 

164 

157-158 

WIBU (INTL) 

42 

45 

301-302 

UNIX 

AGE LOGIC 

135 

90 

FRAME TECHNOLOGY 

22-23 

536-537 

LABTAM 

40IS22 

» 

NETWORK COMPUTING DEVICES 

30-31 

311 

Z-CDOE SOFTWARE (N-A.) 

127 

46 

63 

UTILITIES 

ALADDIN KNOWLEDGE SYSTEMS 

71 

191 

ALLMICRO 

313 

284 

CONNER (NA.) 

155 

159-180 

CRYSTALOGIC INC 

109 

132-133 

LANDMARK RESEARCH INTL CORP 

117 

190 

MICRO ZMK) 

317 

257-258 

MICRODATA 

326 

124 

PKWAHE INC 

280 

47 

61-62 

WINDOWS 

ABACUS SOFTWARE 

64 

88-89 

FRONTIER TECHNOLOGIES 

284 

206 

GAMMA PRODUCTIONS 

329 

100 

KEA SYSTEMS LTD / ATTACHMATE CANADA 100 

132-133 

LANDMARK RESEARCH INTL CORP 

117 

516 

LOGIC PROGRAMMING ASSOCIATES 

40IS24 

235-236 

MICHOCAL SOFTWARE, INC 

331 

110-111 

NANAO USA CORP (N A.) 

63 

234 

PACIFIC SOFTWORKS 

331 

121 

PERSOFT INC 

213 

162-153 

ROBERTSON-CARUSO & ASSOCIATES 

42 

221-222 

SILICONSOFT, INC 

328 

3QS 

WINBOOK COMPUTER CORP 

199 

48 

WORD PROCESSING/DTP 

2D1 

DATACAL DIRECT 

305 

90 

FRAME TECHNOLOGY 

22-23 

95-98 

GLOBALINK INC 

102 

517 

LFSATURE LTD 

40IS6 


GENERAL 

4 > BOOKS/PUBUCtnOm 


61-62 ABACUS SOFTWARE 64 

309-310 AP PROFESSIONAL 162 

' BUSINESS WEEK (INTL} 56 

BUSINESS WEEK ^INFLJ 155 

MCGRAW-HILL PROF REF 223-225 

fIS OSBORNE MCGRAW-HILL 264 

51 MISCELLANEOUS 

■ BYTE BACK ISSUES 40IS 21 

BYTE EURODECK (INTL) 166 

’ BYTE REPRINTS (INTL) 161 

‘ BYTE SHOW SERVICE (INTU 142-143 

BYTE SUB MESSAGE 274 

* DATAFRO ((ftfTLJ 1S0-1S1 

' DATAFRO 160 

" DATAFRO 214-215 

" DATAFRO ilMTL) 260 


JUNE J 994 IIVTE: 















EDITORIAL INDEX 



For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
appear only In ^e International edition. 


Intiuify Ho. Pago No. 


A 


13S6 

Acdon Tflchnotogy 

246 


Acer America 

74 

1060 

AO US 

66 

1106, 

Addiron Technology 

246 

1357,1373 


1061 

Adk)be Syeleme 

65,209 

1257 

ASE Lxigic 

292 


AlatWin Systems 

209 

1062 

Aklus 

66 

1164 

Alte#anE TeclirK)lo0es 

277 

1106 

AIBad Telesis 

246 

1422 

Alps Electric 

40tS-4 

1107, 

Alla Reseandi 

246 

13S6 

AMD 

9,74 


American Megatnenos 

24 

rm 

Amaricar SmeB Busirtsss 

65 

1106 

Computers 

Anca Tachrmtogy 

246 

1109, 

Aneef Commuriieelions 

246 

1359 

1064, 

Apple Compuler 

24,55,74,93, 

1077 

113.125,203,265.273 

1326 

APS Technologies 

286 

1335 

AquiEna 

2fiB 

1325 

Archlledural Energy 

286 

1110 

Amo Bactnanics 

246 

1432 

Arcom Conlrol Syclenis 

4013-13 

1065, 

AtEsdA 

65.246 

1111 

1066 

Ashlar 

66 


AST Reaearch 

267 


AT6T 

166 

1067, 

ATI Techiwtogies 

65,277 

1147 

1060 

Autodesk 

65 

1157 

Avail Sys^ms 

153.206 

1272 

Avamos PedofTTHnce Systwis 292 


B 

Banyan 

139 


Berkeley Systems 

277 

1360, 

Black Box 

246 

1374 

1280 

Blue Sky Scttware 

292 

1069 

Btylh Son were 

66 

1081 

BMDP Btalistical Sottwam 

237 

1334, 

Boca Research 

246.288 

1361 

1070 

Borland (rttemeuonal 65.113.139.241 


Bralrtalonri Technokigifis 

24 

1079 

Business Foracasi Syslems 

237 

1277 

Business Modslling Sysiero 

292 


c 

Cabteticrr Systems 

24 

1319 

OAMI Rfisoarcli 

266 

1271 

CapsoA Development 

292 

1297 

Qa/dilT Botlware 

292 


Cayman Syslems 

197 

1112 

GfliAN Tadinolqgy 

246 

1071 

Cerlral POinl Software 

65 

1072 

CE Software 

65 

U55 

CGS ComputerBlld 

40IS-17 


Chewcm U.SA 

163 

1150 

Cheyenne Software 

153,206 


Chipcom 

24 

1301 

Choice Computing 

292 

1169 

Cincom Sysiems 

139.206 


Crrgue 

24 


Cisoci Systems 

24,197 

1160 

Citiix Systems 

197,206 

1464 

Clares Micro Supplies 

401S-24 

1073 

Claris 

65 


Clear Software 

113 

1113, 

CLI 

246 

1362,1375 


1114, 

CNet Technotogy 

246 

1363,1376 


1324 

Cogent Data ToChnolagies 

2BB 


Cognitive Applications 

47 

1161 

CO^DS 

163.206 

1465 

Comdisco Syslems 

40tSri8 


Compaq Computer 

74.246.257 

1116, 

Ccmpex 

245 

1364,1377 


1116 

CompuLAN Technoto^ 

245 

1327 

CompuSd 

2S8 

1074, 

Computer Associates 

65,206 

1162 

Intsmationai 


1330 

Computer Corknections America 268 

1453 

Computers Unfimited 

40IS-17 

1163 

Comshare 

183.206 

343 

liVTE JUNE 

1994 


tnqaby No. P^o No. 


1467 

ComSofl 

4OIS-20 

1154 

Corner Storage Systems 

153, 2oe 

1470 

CDTlempciery SotiwsrB 

40lSr22 

1279 

Cqpia Intematioral 

292 

1131 

Co^ 

65 

1152 

Creative Labe 

277 

1299 

CrassWmd TBctirrotogiBS 

292 


Crosswise 

24 


Cyrix 

9,74 


D 


1117. 

Danpex 

245 

1378 



1261 

Data Aosss 

292 

1444 

Data Cell 

4D1S-12 

lies 

Datawatch 

197.206 

1318 

Dayita CommuracatiDns 

238 

1118. 

DEC 24,74.125.165,246.277 

1379 

Den Computer 

2Z7 

1D(7B 

Delphus 

237 

1132 

DiamwTd Computer Systems 

55 

1166 

Digital CommLinicatbns 
AESoctalee 

197.206 

1167 

DffTienslonBl Insghl 

183.266 

1151 

DislrfcutaJ ProcessijnQ Technology 277 

UBO 

DuoConaetl 

4QlS-ia 

1186 

Dynamic IrUormelkm Systems 

E 

183,205 

1119 

Elisa Tedinplogy 

246 

1421 

Elone* 

40IS-3 

1427 

Euroscft 

4QIS4 


F 

Rfth GenefBlkjn Systems 

241 

1133 

Frame Techrrotogy 

55 


Fnontiw Technotogies 

271 


FTP Software 

227, 271 

1423 

Fifitsu Europe 

4fflS-6 


Future Labe 

24 


G 


1303 

Galacllcommi 

292 

1426 

Galcom Networking 
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Give BIX a try with our now 5 for Froo Offorl Join BIX 
today and get 5 hours of evening and weekend access for free! 
Take the rest of the calendar month to explore BIX, and then 
continue for our standard $13 monthly membership fee. 
Further details and complete rate Information are 
provided during registration. Using any communications 
program, dial 1-800-695-4382. At the logon'" prompt enter bix. 
Then at the "name?" prompt enter bix,byte39. If you have any 
questions, call us at 1-800 695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to tnfo@bix.com> Windows users can order BlXnav, our graphlcai 
interface for GIX, for easy point end click access. Details are available during registration. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 

These experts can guide you through 
the many services and features 
available, and help you find the 
information youTe looking for. 

Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 

As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 

And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


UnclBt Iha 5 Idt Free plan, daytims fataa ) apply lix dunng pnn>i lane fiogra. Tda 5 tbf Free offer ts vnlid tpr rr?1-1lme mampers only, 


BIX 

If you can hack it 
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Raymond GA Cote 


Think Multiplatform 


iPortal^le co€ie and flo^cibility 
are Icey te sueeeaeful 
sonware development 

I t is exceedingly easy to develop a narrow world 
view focused on a specialized segment of tech¬ 
nology. Almost every potential client seems to 
want a specialist with a minimum of 10 years ex¬ 
perience—Mac Toolbox, Windows API, Novell, telecom¬ 
munications, IPC* RPC, the list goes on. My favorite is a 
request for an experienced Newton MessagePad devel¬ 
oper, which appeared on AppleLink about two months af¬ 
ter the Newton’s release, "hiere must have been all of 
two or three in the world at the time. 

The problem with being a specialist is that you’re 
locked into a smaller world; it’s easy to lose sight of the 
fact that there are Few homogeneous computing envi¬ 
ronments out there. I believe that flexibility is the long¬ 
term key to survival as a consultant. 

1 keep reading that Windows is ubiquitous and the 
Mac is—once again—doomed. Never mind those poor, 
isolated souls running OS/2 or Unix. Just design your 
applications to run on Windows and you can conquer 
the world. My company’s experience with real-world 
clients offers proof to the contrary. During the last several 
years, the bulk of our contracts have involved porting 
applications from one platfonn to another. And the ma¬ 
jority of our port ing work has required moving applica¬ 
tions from Windows to the Mac. 

At first this was a surprise, even though I dearly love 
the Mac and think everybody should have one. The basic 
issue behind this move from Windows to the Mac is not 
that the customer’s applications are not doing well under 
Windows, but that the Mac continues to appear through¬ 
out corporations in growing numbers. 

Last year, IDC did a survey of computer use in small, 
medium, and large corporations. It found that 60 percent 
of the companies surveyed had Macs installed, which is 
a significant market presence. 

Although Tve focused my discussion on Mac versus 
PC, many forces aie at work in the marketplace. Windows 
NT wants to become the corporate server of choice and 
looks like it will be driving the move to standardized 
multiprocessor platforms. Tlie PowerPC may add new 
life to Unix on the desktop, and OS/2 sales arc increasing. 
According to an article in the Wail Street Journal, OS/2 
sales are small compared to those for Windows, but sales 
have been increasing since the release of Windows NT. 
Is there a platform you can afford not to support? 

Exciting changes are taking place off the desktop, as 
well. Corporate reengineering is in full swing, with the re¬ 
sult that more and more desktop machines need to talk to 
central corporate platforms—VAX, AS/400, and the like. 
You know the world is changing when IBM runs ads 



showing how flawlessly the Mac connects to its AS/400 
systems. Users have also become mobile, with laptops, 
hand-held computers, and PDAs (personal digital assis¬ 
tants) becoming much more prominent. 

But what does this mean from the point of view of a 
software engineer? You must be ready to take your code 
anywhere with minimal notice. The need to write pro¬ 
grams that run within multiple operating systems and 
hardware platforms is becoming the norm, not the ex¬ 
ception. To cope with this, your design and development 
efforts must be based on the premise that the code will op¬ 
erate in multiple environments. 

Simply pul, design and develop portable code. There’s 
nothing magic about writing portable code. Design short, 
modular functions. Separate the user interface from the 
computationally intensive internals. Isolate your plat¬ 
form-specific calls under generic wrappers. 

When you’re debugging, use every available tool to 
provide automated code checking. Have other people 
comment on your code. Learn to accept and give con¬ 
structive criticism. It is difficult to know everything, par¬ 
ticularly when you arc fielding applications on multiple 
platforms. Last, but by no means least, document, docu¬ 
ment, document. 

1 know there’s nothing new in this advice. However, I 
am continually amazed at the amount of code my com¬ 
pany inherits that cannot even make it through a moder¬ 
ate warning-level check from the compiler or that lies 
pieces of the user interface into all levels of the code. 

Of course, some products should not be designed for 
multiplatform operation. But for tlie majority of new ap¬ 
plications, if you plan tlieir move to multiplatfonn support 
from the start, you’ll have a flexible product that’s better 
able to take advantage of the shifting market realities. ■ 


Raymond GA Cdte is a BYTE conmtting editor and vice president 
of product development at Appropriate Solmkms, Inc. (Peterbtif- 
ough^ NH}. He can he contacted on the Internet at rgaeote 
@ world std.com or on BIX do **editors. “ 


344 BVTE JUNE 1994 


SCOTT PARKER / AVIS STUDIO © 1994 












AutoBoot Commander'" 


Control up to 96 file servers with just 1 
keyboard, monitor and mousel 

• Supports all 100% IBM compatible computers 

• New KeyScan™ feature for keyboard-controlled scanning 

• Jumperless support for analog (VGA) and TTL video 

• Add a second control center up to 150 feet away 

• AutoBoot™ feature boots computers without 
operator intervention 

• Each n/"nn + i^/~tio fmrr\ O S2 DOo* 

cascac 



For Macintosh support, ask 

about our new Mediator™ for Macintosh! 


(205) 430-4000 • FAX (205) 430-4030 


Cybex Corporation 

4912 Research Drive • Huntsville, AL 35805 USA 



IBM is a registered trademark of International Business Machines Corporation. Macintosh Is a registered trademark of Apple Computer, Ihc. 

Dealer Program Available Made In USA 
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PC Magazine was so impressed with the Pioneer DRIVI-604X it described it as having no compeUtor, 
In fact, with its six disc autochanger magazine and phenomenally fast access speeds, it really is a CD-ROM to 
aspire to. However, we realise all that cutting-edge wizardry may be a bit much for your needs. That's why we 
launched the □RI\/I-G02X. True, the 602 boasts the same six disc magazine, rnulti-session support, SCSI 
interface, MPC2 complience, but with its dual spin, 307KB/S data transfer rate and 300ms average access 
time, you'll find it a little more down to earth. 

Cij) PIONEER' 

The Art of Entertainment 


Industrial Systems Divisiqn, Pioneer EfaetntMiic lEurope) N V, Havan 1067 Keettierglaan 1, 9130 Melssle, Belgium 


FuNy opening the maga^ino may dennsge it. 
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